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ABSTRACT
Evaluation of sugarcane seedlings from 10 crosses for resistance 
to the sugarcane borer, Diatraea saccharalis (F.), was conducted in the 
laboratory and greenhouse during 1970 and 1971.
Artificial infestation of seedlings with first instar larvae at a 
rate of 2 larvae/plant was found to be adequate for differentiating 
seedling elimination among the different crosses. Larval infestation 
of more or less than that rate often resulted in a considerable degree 
of escape from injury in seedlings or complete elimination of the 
plants. Percentage of seedling elimination and the rate of larval 
recovery/plant did not differ significantly when seedlings were 
infested in the laboratory and greenhouse, respectively. No correla­
tion between the height of seedlings and larval establishment on the 
plants was detected, when 68- to 80-day-old seedlings of C.P. 48-103 x 
C.P. 52-68, C.P. 48-103 x L. 62-96, and C.P. 52-68 x L. 62-96 were 
individually infested with 2 larvae in the laboratory.
"Mass" infestation of larvae or eggs tended to cause restricted 
dispersal of larvae and lowered percent seedling elimination, thus 
resulting in failure of ensuring differences in response to larval 
infestation among the crosses.
Three successive infestations in the laboratory followed by 
reinfestation in the greenhouse with 2 larvae/plant were effective in 
providing maximum differences in seedling elimination and in preventing 
escape of seedlings from larval injury. Significantly lowered seedling 
elimination and/or recovery of larvae/plant were obtained with
seedlings from the crosses having resistant variety N.Co 310 as a 
parent, thus suggesting that sugarcane seedling resistance to £. 
saccharalis correlates well with levels of resistance already known in 
parental varieties.
A considerable degree of resistance was also detected when very 
small seedlings of N.Co 310 x C.P. 52-68 and N.Co 310 x L. 60-25 were 
infested 3 successive times at a rate of 1 larva/plant. This method 
appeared to be valid for selection of resistance, although a signifi­
cant decrease in larval recovery was obtained from seedlings measuring 
less than 0.9 cm in height.
These results seem to suggest that resistance to j). saccharal is 
can be evaluated early in the seedling stage of sugarcane growth. 
However, the validity of this method still remains unknown until the 
performance of the seedlings selected in this study is fully investi­
gated in the field.
INTRODUCTION
Suppression of insect populations by the use of resistant host 
plants has been considered to be an ideal method of controlling insects 
as far as its specific, cumulative, and persistent effects on insect 
populations are concerned. There has also been a great demand for 
developing resistant plant varieties and incorporating them into 
integrated control programs for insects, thus minimizing the deleteri­
ous effects on nontarget organisms and pollution of the environment, 
which are frequently associated with the use of synthetic insecticides.
Low to moderate levels of resistance in Louisiana sugarcane vari­
eties to the sugarcane borer, Diatraea saccharalis (F.), have been 
effectively utilized to increase sugar yield and reduce insecticide 
applications (Hensley and Long, 1969). Recent studies on the resis­
tance mechanisms of sugarcane variety N.Co 310 to J). saccharalis have 
revealed that oviposit ion preference is not a factor and that the 
adverse effect of N.Co 310 on the young larvae and the tightness of its 
leafsheaths appear to be responsible for the failure of young larvae to 
establish and survive (Kyle and Hensley, 1971; Coburn and Hensley, 
1971). Quantitative inheritance of sugarcane resistance to £. 
saccharalis was detected in the progeny of N.Co 310 x C.P. 48-103 and 
C.P. 52-68 x C.P. 48-103. Relatively high frequency of segregates from 
the cross N.Co 310 x C.P. 48-103 were also found to have an equal or 
greater level of resistance to the parent variety N.Co 310 (Viator, 
1970). These results evidently indicate the valuable use of resistant
1
2sugarcane varieties for control of the sugarcane borer and the 
possibility of incorporating resistance into commercial varieties.
Hensley (1971) emphasized that extensive screening for sources of 
resistance and breeding programs for resistance should not be abandoned 
in sugarcane merely because of the lack of knowledge of host plant 
resistance mechanisms to D. saccharalis. The opportunity of finding 
sources of resistance is undoubtedly enhanced by more emphatic and 
extensive screening programs, and thus more diversity in germ plasm is 
assured for further studies on the resistance mechanisms.
Sugarcane yield loss to j). saccharalis is currently considered to 
be the most appropriate and only criterion for evaluating sugarcane 
varieties for resistance to the sugarcane borer (Hensley and Long, 
1969). Viator (1970) suggested that selection of sugarcane clones for 
resistance to sugarcane borer infestation can be initiated early in the 
"first line trial" due to the moderately high heritability of resis­
tance in the aforementioned two crosses. However, evaluation of sugar­
cane clones for resistance to J). saccharal is in the early seedling 
stage with seedling survival technique seems to be also applicable, 
when the adverse effect of resistant variety on larval establishment 
and the inheritable nature of sugarcane borer resistance are 
considered. Furthermore, a single test of many new possible sources of 
resistance in a very short period of time is sometimes more preferable 
than a replicated test of a few possible sources (Painter, 1951). 
Seedling survival techniques have been successful in isolating resis­
tance in wheat to the Hessian fly, Mayetiola destructor (Say) 
(Cartwright and LaHue, 19^); greenbug, Schizaphis qraminum (Rondani) 
(Painter and Peters, 1956); the cereal leaf beetle, Oulema melanopus
3(L.) (Webster and Smith, 1971); and the cotton boll weevil, Anthonomus 
grand is Boheman (Anonymous, 1971).
This study was conducted to explore the feasibility of screening
small sugarcane seedlings for resistance to J). saccharalis. If
feasible, it would afford opportunity to evaluate large amounts of
sugarcane germ plasm over a short period of time.
Sugarcane seedlings developed from 10 crosses were tested to 
determine: (1) a proper rate of larval infestation which would provide
maximum differences in seedling elimination and larval recovery among 
different crosses; (2) effect of different methods of larval infesta­
tion on seedling screening; and (3) to develop techniques which could 
be used in mass screening of young seedlings.
REVIEW OF LITERATURE
General Host Plant Resistance to Insects
The earliest report of recognizable host plant resistance to 
insects was in the apple variety, Winter Majetin, which was found by 
Lindley in 1831 to be resistant to the woolly apple aphid, Eriosoma 
lan iqerum (Hausmann) (Painter, 1951). The Hessian fly, Mayet iola 
destructor (Say), was reported to have been introduced into the United 
States about 1776, and the possibility of resistance of a winter wheat 
variety to its attack was mentioned in 1875- About the middle of the 
nineteenth century it was found that some of the American species of 
grape were highly resistant to the grape phylloxera, Phylloxera 
v i t i foli ae (Fitch), and that the European species of grape, Vi t is 
vinifera L., was very susceptible. This knowledge made possible the 
grafting of European grape vines onto phylloxera-resistant rootstocks 
from the United States, and it formed the basis for a method of control 
that is still most important (Painter, 1951). One of the earliest 
records of man's development of varieties resistant to insects occurred 
with the breeding of wheat varieties to the Hessian fly in the early 
1920's. This program is still in operation and has demonstrated a 
considerable reduction in Hessian fly populations in the wheat-growing 
areas of Kansas (Painter, 1966).
Beck and Stauffer (1957) found two or more toxic plant substances 
which caused a deleterious effect on the larval growth and survival of 
the European corn borer, Ostrinia nubilalis (Hubner), and an inhibitory 
effect on the growth of a number of other organisms. Brindley and
k
Dicke (1963) summarized the progress made on varietal resistance of 
corn to 0. nubilalis. One of the significant findings resulting from 
the European corn borer research was the discovery of the "Resistant 
Factor A" (6-methoxybenzoxazolinone), which was later identified by 
Klum, e_t (19&7), as 2,4-dihydroxy-7-methoxy-l, 4 (2H)-benzoxazin- 
3-one (DIMBOA). According to Painter (1966), this is the only example 
known in which a biochemical difference between varieties of a crop 
plant has been experimentally and satisfactorily associated with 
resistance to an insect.
There have been several attempts to classify the causes of host 
plant resistance to insects. Snelling (19^1) reviewed records of 
insect resistance in nearly 100 plant species and used 15 categories in 
classifying the plant characteristics suggested in the literature as 
having an influence in resisting insect attack. He considered host 
plant resistance as "including those characteristics which enable a 
plant to avoid, tolerate, or recover from the attack of an insect 
under conditions that would cause greater injury to other plants of the 
same spec ies."
Painter (1950 emphasized that resistance is a phenomenon 
concerned with the interaction of the host plant and insect, and may be 
examined or defined from the standpoint of either or both. He defined 
resistance as "the relative amount of heritable qualities possessed by 
the plant which influence the ultimate degree of damage done by the 
insect." He classified insect control by means of host plant resis­
tance into the 3 following mechanisms: (1) preference or non­
preference which refers to a group of host characters and insect 
responses that lead away from or to the selection and use of a variety
6for oviposit ion, food, or shelter, or for combinations of these;
(2) antibiosis which causes adverse effects on insect mortality, si/e, 
and/or life history as a result of insect feeding on a resistant host 
plant; and (3) tolerance in which the host plant shows an ability to 
grow or reproduce or repair injury while supporting a population 
approximately equal to that causing more damage to a susceptible host. 
He also emphasized that host plant resistance to insects may be the 
result of any one or a combination of the three resistance mechanisms 
described. A list of insects and crops being studied for resistance in 
the United States was prepared by Painter in 1958.
Auclair (1957) claimed that antibiosis may be the first resistance 
mechanism influencing the insect (through feeding) to a non-preference 
reaction. The terms preference, probios is, and intolerance were pro­
posed by him to express the converse mechanisms in a susceptible host 
plant.
In his review of recent progress in research of plant resistance 
to insects, Beck (1965) defined host plant resistance as "being the 
collective heritable characteristics by which a plant species, race, 
clone, or individual may reduce the probability of successful utiliza­
tion of that plant as a host by an insect species, race, biotype, or 
individual." He proposed that tolerance should not be considered as a 
type of resistance because it implies a biological relationship between 
insects and plants that is quite different from resistance in the 
strict sense. However, Painter (1951) and Beck (1965) both agree and 
emphasize that such categories are arbitrary and vaguely delimited, and 
that all aspects of the plant resistance problem cannot be properly 
placed into one or the other category. The concepts, mechanisms, and
7definition of host plant resistance set forth by Painter (1951) were 
utilized in this study.
According to Thorsteinson (I960), food-plant selection in phyto­
phagous insects is related to susceptibility of plants to insects since 
the feeding behaviour of insects does not simulate a selection charac­
ter unless some plants are rejected. He considered that, in the 
context of food-plant selection behaviour, only the non-preference type 
of resistance is important.
Based on the concepts of Painter (1951). Thorsteinson (I960), and 
Beck (1965), Saxena (1969) attempted to explain that differences in the 
susceptibility or resistance of various plants to a given insect are 
determined by physiological factors that influence the#establishment of 
the insect plus its response to the characteristics of plants. These 
interrelationships include: (1) orientation of an insect in response
to attractance or repellence of plants determined by physical and 
chemical characters; (2) feeding activity resulting in food-intake 
according to the ingestibi1ity of plants; (3) metabolism of the 
ingested food determined by nutritive value of plants; (k) growth of 
the insect determined by food-intake and nutritive value of the 
ingested food; (5) survival and egg production in the adult stage 
determined by food-intake and nutritive value of food; and (6) oviposi- 
tion determined by physiological and chemical characters of plants.
The degree to which an insect shows a positive response to different 
plants in each of these relationships would determine the degree of its 
establishment and, therefore, the relative susceptibility or resistance 
of the plants.
8It has been suggested that some of today's concepts about host 
plant resistance to insects may soon require modification or replace­
ment, owing to remarkable improvements in knowledge of insect physio­
logy and behaviour, together with means of studying the minute 
quantities of various substances that are probably the basis of 
resistance (Anonymous, 1969).
Varietal Resistance to the Sugarcane Borer 
Differences in responses of sugarcane varieties to injury caused 
by saccharalis have been relatively well documented since the early 
1900's, and much speculation is presented on the resistance mechanisms 
involved. However, experimental data to conclusively support these 
speculations have been lacking. More recently, attempts have been made 
to clarify the mechanisms of resistance to the sugarcane borer.
Early in 191*1, Rosenfield and Barber reported that in Argentina 
there was a difference in response of some sugarcane varieties to D. 
saccharalis and that the difference was due to the degree of develop­
ment of fiber and hardness of the rind. Box (1923) in Puerto Rico 
found that one variety of sugarcane was less attractive than others to 
the sugarcane borer and also that general differences in severity of 
infestations existed among varieties.
Holloway and Haley (1927) investigated the extent of damage by the 
sugarcane borer in Louisiana to some new seedlings from Java. They 
concluded that the new varieties from Java were rather attractive to 
the sugarcane borer, although their ability to stubble over a long 
period of years reduced borer damabe by reducing the number of hiberna­
ting larvae in the planted seed cane.
9Cleare (1932) used bored internode counts to compare varietal 
responses to sugarcane borer damage. He found a difference in the 
damage caused by J). saccharal is and ])• canel la (= I), centrel 1 us 
Moscheler)larvae among varieties and presumed that such resistance 
could be transmitted to the progeny. Later studies by Cleare (193*0 
indicated that resistance of some varieties was due to high fiber 
content in the stalks.
An indirect ratio between the percent dry weight of plants in a 
sugarcane variety and the degree of susceptibility to D. saccharalis 
was reported by Tucker (1933, 1936) in Barbados. He also found that 
there was no evidence of ovipositional preferences between varieties. 
The variety with the lowest total number of egg masses was severely 
damaged, and it was speculated that the larvae may have a high 
survival rate on this variety.
Sugarcane variety Co. 290 was considered to be resistant to the 
sugarcane borer by several workers. Holloway (1935) presented experi­
mental evidence showing that preference existed as a basis for resis­
tance in some Louisiana varieties. Fewer egg masses and fewer eggs/ 
mass were found on the varieties, which he considered to be resistant 
and differences between the hardness of the stalk and the total 
infestation of J). saccharalis were inversely proportional. He 
considered Co. 290 to be the least susceptible to sugarcane borer 
attack. Ellisor and Jaynes (1938) and Ingram and Ellisor (19*+0) 
rated Louisiana sugarcane varieties for resistance to the sugarcane 
borer and reported that Co. 290 was the least damaged. The variety 
Co. 290 was also found by Ingram, et^  al_. (1938), to tolerate damage 
caused by the sugarcane beetle, Euetheola rugiceps (LeConte) better
1°
than other commercial sugarcane varieties. Ingram and Bynum (19^1) and 
Mathes and Ingram (19^2), respectively, recommended the planting of 
Co. 290 in areas of Louisiana with histories of heavy infestations of 
ID. saccharal is. In 19^, however, a "decline" in Co. 290 tolerance to 
the sugarcane borer was reported (Mathes and Ingram, 19^0-
During the past three decades, attempts were made by some workers 
to associate sugarcane plant characteristics with resistance to the 
sugarcane borer. Mathes, et_ aj_. (1939), compiled a list of plant char­
acteristics possibly associated with sugarcane borer injury and pre­
sented the following conclusions: (1) the percent internodes bored
increased in direct proportion to an increase in stalk diameter;
(2) the percent internodes bored was universely proportional to plant 
height; (3) no relationship existed between percent internodes bored 
and width of leaves; and (k) white and pink stalks were significantly 
less bored than green stalks. Mathes and Ingram (19^2) reported no 
correlation between host plant resistance of sugarcane varieties to 
J). saccharalis with the following plant characteristics: (i) hardness
of the stalk "rind"; (2) stalk color; (3) leaf width; and (k) degree of 
leaf shedding.
Mathes and Charpentier (1962) described a number of varietal char­
acters associated with resistance to J). saccharalis. The main types of 
borer resistance that they reported to be found in sugarcane varieties 
were: (1) non-preference for oviposition (in general, varieties having
narrow leaves are the least attractive); (2) prevention of larval 
establishment (typical of this kind of resistance are varieties that 
shed their leaves, thus decreasing much needed shelter for young 
borers, or varieties that have leafsheaths that remain intact with
little or no splitting, therefore, holding water and drowning many 
young larvae); (3) inhibition of borer development in the plant (high 
fiber canes are generally less suited to borer development than low- 
fiber canes); and (4) plant tolerance (this form of resistance seems to 
be found mostly in varieties that are not susceptible to red rot, do 
not have brittle stalks, or which tiller profusely when injured by the 
borer). Some other varietal characters that these authors reported as 
being commonly associated with borer resistance are; (1) tall, thin 
stalks and long internodes that are widest near the nodes; (2) long, 
erect leaves spaced far apart on the stalk; (3) leafsheaths that "fit 
very tightly around the collar"; (4) stalks with a very heavy coating 
of wax and very little sooty mold; (5) long leaf spindles; (6) light- 
colored rather than dark green stalks; (7) stalks with a hard rind; and 
(8) plants with high vigour. However, their report does not contain 
data to support these presumptions.
Agarwal (1969) reported that sugarcane clones with a high per­
centage of fiber and rind hardness are always more resistant to the 
internode borer, Proceras indicus K., in India. In addition to hardness 
of rind, he concluded that the nature of the leaf and leafsheaths also 
contributed toward resistance to moth-borers in some clones. Those 
with "drooping" leaves were significantly more damaged than those with 
erect leaves, and clones with loose leafsheaths were also significantly 
more damaged than those having tight leafsheaths. He also suggested 
that in a heterozygous polyploid plant like sugarcane, phenotypic 
selection is likely to be quicker and less cumbersome than selection 
methods based on biochemical tests.
12
Prior to 1961 sugarcane varieties in Louisiana had been rated for 
resistance to J). saccharalis by comparing the relative difference in 
percent internodes bored by larvae among varieties planted in small 
non-repl icated plots. Long, et_ aj_. (1961), suggested that percent of 
internodes bored by the sugarcane borer might not be an adequate 
criterion for evaluating varietal resistance, since actual crop loss 
associated with a specific percentage of internodes bored varies with 
position of the injury on the stalk, age of stalk, and variety. They 
proposed the use of actual yields from replicated insecticide-treated 
and untreated plots to evaluate varieties.
Hensley and Long (1969) evaluated five commercial varieties 
planted in 14 replicated experiments over a period of 6 years (1959-65) 
using the above mentioned method. Their results showed conclusively 
that varietal resistance to [). saccharal is is economically beneficial 
to the Louisiana sugar industry and is capable of becoming increasingly 
important as a factor in an integrated program for control of the 
sugarcane borer. Sugarcane yield losses from sugarcane borer damage 
were much greater for varieties C.P. 48-103 and C.P. 48-101 than for 
varieties N.Co 310, C.P. 36-105, and C.P. 52-68. They stated that 
annual savings of as much as $50 per acre could be realized by sugar­
cane growers who utilized borer-resistant varieties. Their work also 
provided evidence of the inadequacy of using only percent bored inter­
nodes as a criterion for evaluation of resistant sugarcane varieties. 
The average percent internodes bored in untreated plots of N.Co 310 was 
42.1%, and yield loss for this variety was only 4.48 tons per acre, or 
0.106 ton for each percent internodes bored. However, internodes 
bored in untreated plants of C.P. 44-101 averaged 59.6%, and yield
13
loss for this variety was 9.2k tons per acre, or 0.15^ ton for each 
percent internodes bored.
Significant progress in the study of mechanisms of host plant 
resistance to J). saccharalis has been achieved in very recent years. 
Kyle (1968) compared the biology of I), saccharal is on a resistant 
variety, N.Co 310, and a susceptible variety, C.P. Mi— 101, and found 
that fewer larvae of the first 3 instars survived on N.Co 310. 
Furthermore, his data indicated that non-preference of moths and/or 
tolerance to injury were not responsible for N.Co 310 being more 
resistant than C.P. Mf-101. Kyle and Hensley (1971) stated that, 
although N.Co 310 was resistant to sugarcane borer attack, the level 
of resistance was not high enough to exclude insecticide use as a first 
line of defense against economic infestations.
Coburn (1970) and Coburn and Hensley (1971) reported that estab­
lishment and survival of the young larvae of the two first instars were 
significantly lower on the resistant variety N.Co 310 than that on the 
susceptible variety C.P. Mt-101. However, the population developmental 
patterns of larvae on these two varieties were similar once the larvae 
established in leafsheaths and/or tunneled into stalks. By altering 
leafsheath conditions in these two varieties, they provided further 
evidence that tightness of leafsheaths was important in varietal resis­
tance to the sugarcane borer. Significantly more larvae of the first 3 
instars were always recovered from the stalks of both varieties with 
opened leafsheaths, and varietal difference in respect to larval mor­
tality was overcome by mechanically opening the leafsheaths of N.Co 
310. They concluded that the close fitting leafsheaths of N.Co 310 
were partially responsible for its resistance to [). saccharal is.
Quant i tat i ve inheritance of sugarcane resistance to I), sacchara 1 i s 
in two crosses, N.Co 310 x C.P. 48-103 and C.P. 52-68 x C.P. 48-103, 
was reported by Viator in 1970. He found that a relatively high number 
of the segregates from the cross N.Co 310 x C.P. 48-103 possessed 
resistance to infestation equal to or greater than that of the parent 
variety N.Co 310 and that the use of C.P. 52-68 as a valuable source of 
germ plasma for the development of resistant varieties was questionable 
because of the low frequency of resistant segregates in the cross 
C.P. 52-68 x C.P. 48-103. Two types of resistance, tolerance to the 
sugarcane borer and resistance to infestation, appeared to segregate 
separately in the cross N.Co 310 x C.P. 48-103. Based on this evidence 
Viator (1970) concluded that breeding programs for resistance should 
include both selections for tolerance and resistance to infestation. 
Selection for resistance to borer infestation can be initiated early in 
the "first line trials" due to the high heritability of resistance, and 
selection for tolerance can be initiated in the so-called "infield 
yield trials."
Hensley (1971) summarized the achievements and progress made in 
management of sugarcane borer populations in Louisiana during the past 
ten years. He stated that low to moderate levels of varietal resis­
tance, which received little attention from research personnel or 
growers in the past, are now being recognized as a worthwhile and 
inexpensive method for increasing sugar yields and reducing insecticide 
use. He also emphasized that lack of knowledge of resistance mecha­
nisms in Louisiana sugarcane varieties should not preclude extensive 
screening for sources of resistance and sound variety breeding programs 
designed to incorporate host plant resistance into commercial varieties.
MATERIALS AND METHODS
Source of Seedlings 
Sugarcane seedlings from the 10 crosses listed in Table 1 were 
used in experiments from June, 1970, to August, 1971, in an attempt to 
develop laboratory and greenhouse methods for screening sugarcane 
varieties in the early stages of growth for resistance to the sugar­
cane borer. All parent varieties involved in these crosses, except 
L. .64-30, C.P. 66-346, and C.P. 67-404, are commercial varieties that 
are currently recommended to Louisiana sugarcane growers or that have 
been recommended in past years. C.P. 44-101, C.P. 48-103, L. 60-25, 
and L. 62-96 are known to possess some degree of susceptibility to the 
sugarcane borer, whereas N.Co 310 and C.P. 52-68 have been classified 
as resistant.
The Agricultural Experiment Station, Louisiana State University, 
Baton Rouge, and the Sugar Cane Research Station, U.S. Dept, of 
Agriculture, Houma, Louisiana, made the crosses shown in Table I and 
thus provided seed for these studies. The female parent is listed 
first in each cross.
Propagation of Seedlings in the Greenhouse 
Sugarcane seeds from each cross were broadcast-planted in 39-0 x 
54.5 x 8.5 cm aluminum metal flats that contained a sterile soil mix­
ture composed of 2 pts. loam, 1 pt. sand, and 1 pt. peat moss. The. 
seeds were evenly distributed on the soil surface, watered, and then 
covered with a clean plastic sheet that was removed after the first
15
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Table I. Source of sugarcane seedlings screened for 
resistance to Diatraea saccharalis (F.) in 
1970 and 1971. Louisiana State University, 
Baton Rouge.
Year Cross
1970 C.P. 48-103 x C.P. 52-68
C.P. 48-103 x L. 62-96
C.P. 52-68 x L. 62-96
1971 N.Co 310 x C.P. 44-101
N.Co 310 x L. 60-25
N.Co 310 x C.P. 52-68
C.P. 52-68 x N.Co 310
C.P. 52-68 x L. 62-96
L. 60-25 x L. 65-69
L. 60-25 x C.P. 66-346
L. 64-30 x C.P. 67-404
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germinated seed was observed. There was considerable variation in 
germination among crosses; however, most completed germination in about 
one week. The date on which the first germinated seed in each cross 
was recorded and arbitrarily used as an index for determining seedling 
age.
The seedlings were grown in flats for 20 to 25 days and then 
transplanted into various types of containers, depending on the purpose
of the experiment or the amount of greenhouse space available.
Initially in 1970, they were placed in 6 oz. plastic cups at the rate 
of one seedling/cup. However, in those tests conducted in 1971, seed­
lings were transplanted into k oz. capacity cups at the rate of 3/cup
in order to study large numbers of seedlings in the limited amount of
laboratory and greenhouse space available. In 1970, for purposes of 
evaluating a "mass" infesting technique, some seedlings were trans­
planted to flats and grown in rows, each containing 8 plants. The 
bottoms of cups and flats were perforated to obtain proper drainage of 
soil. Those seedlings used in the 1970 experiments were produced in 
June and July, and those used in the 1971 tests were produced in 
February and March.
Source of Sugarcane Borer Eggs and Larvae
Sugarcane borer eggs or first instar larvae used to infest seed­
lings were reared in the laboratory on a pinto-bean diet by using 
techniques described by Hensley and Hammond (1968). A laboratory popu­
lation of the sugarcane borer is maintained continuously by the 
Department of Entomology, and eggs or larvae were available when needed 
to infest plants. The eggs used were in the "blackhead" stage of
maturity and near hatching. They were 5 days old - 12 hours. The 
larvae used to infest plants were always first instars and less than 
24 hours old.
Infestation Techniques 
In experiments where each seedling was infested with larvae, they 
were always placed near the ligule of the lowest leaf of the spindle. 
The larvae were transferred from holding vials to plants with a small 
brush. In one experiment where single seedlings, each located in the 
center of a row of 8 seedlings, were infested with 16 larvae, these 
larvae were confined in gelatin capsules, which were pinned to the 
lower leaf of spindles and then opened. The capsules were removed from 
plants after the larvae had exited. This method of infesting sugarcane 
plants is described by Coburn (1970). In another experiment similar in 
all respects to that previously described, except that egg masses, each 
containing 16 eggs, were used to infest plants instead of larvae. Small 
pieces of waxed paper containing one or more egg masses totaling 16 
eggs were pinned to the lower leaf of a plant centrally located in a 
row of 8. These papers were removed 2k hours later, and the number of 
eggs that hatched was determined. Numbers of first instar larvae 
equivalent to the numbers of eggs that failed to hatch were then 
released on plants where needed to maintain a uniform infestation rate.
Care of Infested Seedlings 
Most of these were first maintained in an 81 x 278 x 304 cm two- 
tiered shelf in a laboratory and at a temperature of 25 - 1° C. Six 
40 watt cylindrical fluorescent lamps provided 24-hour constant illu­
mination in the laboratory. In some experiments, seedlings were
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transferred to a greenhouse for further screening after the laboratory 
phase was completed; and in others, they were grown entirely in the 
greenhouse for comparison to those kept in the laboratory. Those main­
tained in the greenhouse were kept on greenhouse tables and exposed to 
natural light. The temperature of the greenhouse was maintained at 
about 25 - 3° C.
Criteria for Screening Seedlings 
Infested seedlings were examined daily. Those with the terminal 
bud destroyed (deadhearts) or with visible signs of larval feeding or 
frass (fecal matter) on the leaves were eliminated from the screening 
program, dissected, and examined more critically under a binocular 
microscope for the presence of larvae or their feeding injury.
Initially in the first experiments conducted in 1970, seedlings were 
dissected 7 days after they were infested; thereafter, individual seed­
lings were dissected as soon as any sign of infestation was observed. 
Numbers of larvae recovered/plant, percent deadheart plants, and per­
cent plants not destroyed but with visible signs of frass and/or leaf
I
injury were recorded after each infestation. Those seedlings not 
eliminated during an initial infestation were rescreened in the labora­
tory or greenhouse. Most of the entire screening program consisted of 
subjecting seedlings to 3 infestations in the laboratory, each at a 
rate of 2 1arvae/individual plant, followed by a fourth screening in 
the greenhouse at rates ranging from 2 to 10 larvae/individual plant, 
depending on age and size of seedlings. Only those that survived the 
entire screening program were considered to possibly possess some 
degree of resistance to D. saccharalis. Records of seedling height
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were obtained by measuring the distance from soil level to the first- 
formed leaf of the plant spindle of each seedling.
Experimental Design 
During 1970 limitations on numbers of seedlings available for 
screening prevented replication in some experiments. In others con­
ducted in that year and in 1971. a randomized block design was 
employed with seedlings from each cross replicated as many times as 
seedling numbers or laboratory space limitations would permit. The 
experimental design, infestation rate, and number of infestations 
employed are presented with the data obtained from each experiment in 
the results section of this dissertation.
Statistical Analysis 
Analyses of variance were conducted for each replicated experiment 
to determine the significance of seedling elimination or larval 
recovery. When the variable was a percentage, arcs in transformations 
were made according to procedures described by Snedecor and Cochran 
(1967). The significance of differences among means was detected with 
Duncan's Multiple Range Test described by LeClerg (1957) or Student's T 
test in some experiments. The terms (P=.05) and (P=.01) whenever 
shown designate significance at the 5% and 1% levels of confidence.
RESULTS
Evaluation of a "Mass" Technique for Infesting Seedlings
Tables II and III show results from each of 2 experiments in which 
24 seedlings ( 8 x 3  rows) were replicated 3 times and grown in green­
house flats. Spacing between seedlings was 4 cm, and the rows were 6 
cm apart. In the first experiment (Table II), 16 newly hatched larvae 
were placed on a single plant centrally located within each row. The 
second experiment (Table III) was conducted in a similar manner, except 
that 5-day-old eggs in the late stage of maturation were used, and egg- 
hatch was recorded 24 hours later. The seedlings were observed daily, 
and those killed or injured were dissected 7 days after they were first 
infested. Records were kept on percent seedlings eliminated, percent 
larvae recovered, and average number of larvae recovered/eliminated 
seedli ng.
Visual observations revealed that first instar larvae showed a 
strong tendency to establish on the seedling on which eggs or larvae 
had first been placed and to move to an adjacent seedling on that or 
the next row only after the first seedling had succumbed to their 
injury, thus producing an effect whereby the centers of rows were most 
often destroyed. Results shown in Tables II and III tend to confirm 
these observations. The percent larvae recovered was low, but the 
average number of larvae recovered/infested plant was relatively high, 
thus indicating that larvae were concentrating in some plants and not 
migrating. Furthermore, their tendency to concentrate may have contri­
buted to less survival of larvae. The percent seedlings destroyed or
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Table II. Elimination of sugarcane seedlings and recovery of larvae 7 days after plants were 
"mass" infested with first instar sugarcane borer larvae. Louisiana State 
Un i vers i ty, Baton Rouge, 1970.^
% Seedlings Eliminated Larvae
2
Cross
Seedlings 
Tested
Height
(cm) Killed 1nj ured Total^
% Larvae 
Recovered3
Recovered/
Plant
C.P. 48-103 x 
C.P. 52-68
70 10.8 50.0 5 .6 55.6 23.4 2.6
C.P. 48-103 x 
L. 62-96
71 7.0 59.1 0.0 59.1 14.1 1.5
C.P. 52-68 x 
L. 62-96
66 7.9 58.7 7.7 66.4 19.7 1.9
^Based on data shown in Appendix Tables 1, 2, 3, 4, 5, and 6, respectively. 
2
Age of seedlings, 60 days old.
3
Non-significant (P=.05).
NJN)
Table III. Elimination of sugarcane seedlings and recovery of larvae 7 days after plants were 
"mass" infested with sugarcane borer eggs. Louisiana State University, Baton 
Rouge, 1970J
2
Cross
Seed 1i ngs 
Tested
Height
(cm)
%  Seedlings Eliminated 
Killed Injured Total ^
% Larvae 
Recovered3
Larvae
Recovered
Plant^
C.P. 48-103 x 
C.P. 52-68
71 13.2 57.8 9.7 67.5 34.0 3.1
C.P. 48-103 x 
L. 62-96
69 7.1 37.4 2.9 40.3 15.5 2.4
C.P. 52-68 x 
L. 62-96
65 8.5 48.7 0.0 48.7 19.9 2.7
*Based on data shown in Appendix Tables 7, 8, 9, 10, 11, and 12, respectively. 
2
Age of seedlings, 62 days old.
Non-significant (P=.05).
N5V*>
2k
injured by larvae was considered low primarily because of the failure 
of the larvae to migrate to seedlings other than those in the centers 
of rows. Thus, it was apparent that this method would not provide 
enough uniformity of infestation to serve as a seedling screening tech­
nique, and in experiments conducted thereafter each seedling was 
individually infested. Differences in percent seedlings eliminated, 
percent larvae recovered, or numbers of larvae recovered/plant were not 
significant (P=.05) in each experiment.
Infestation Rates
Results from a non-replicated experiment in which 35 seedlings 
from each of 3 sugarcane crosses were infested in the laboratory at 
rates of 1, 2, k, or 6 larvae/individual plant, respectively, are shown 
in Table IV. These seedlings were grown in 6 oz. cups, and those 
infested at the same rate in each cross were kept together with cup-to- 
cup contact which provided about 6 cm spacing between seedlings.
Seedling elimination was always lowest in each sugarcane cross at 
the infestation rate of one larva/individual plant, and it tended to 
increase proportionately to increases in infestation rate. None or 
very few seedlings survived at an infestation rate of 6 larvae/ 
individual plant in all sugarcane crosses. The percent larvae recov­
ered tended to decrease in each sugarcane cross when seedlings were 
infested at rates of k or 6 larvae/individual plant.
The frequency distribution of all larvae recovered in this experi­
ment, regardless of cross, vs infestation rates is shown in Table V. 
Differences in average number of larvae recovered/infested seedling 
were significant among infestation rates (P=.01). More larvae were
Table IV. Elimination of sugarcane seedlings and recovery of sugarcane borer larvae 7 days 
after individual seedlings were infested at different rates of larvae/plant. 
Louisiana State University, Baton Rouge, 1970.*
Cross^
Rate of 
1 nfestation 
Larvae/ Seedlings 
Plant Infested
Hei ght 
(cm)
% Seedl 
Killed
inqs Eliminated 
Injured Total
% Larvae 
Recovered
C.P. 48-103 x 1 35 10.4 68.6 11.4 80.0 65.7
C.P. 52-68 2 35 10.3 82.9 8.5 91.4 71.4
4 35 8.9 91.4 2.9 94.3 63.6
6 35 10.9 97.1 0.0 97.1 63.8
Average 85.0 5.7 90.7 66.1
C.P. 48-103 x 1 35 10.3 85.7 8.6 94.3 88.6
L. 62-96 2 35 10.1 91.4 5.7 97.1 75.7
4 35 8.8 88.5 8.6 97.1 54.3
6 35 9.8 97.1 2.9 100.0 63.3
Average 90.7 6.4 97.1 70.5
C.P. 52-68 x 1 35 10.6 77.1 11.4 88.5 71.4
L. 62-96 2 35 10.4 77.1 20.0 97.1 72.9
4 34 11.7 88.2 11.8 100.0 73.5
6 34 10.9 82.4 17.6 100.0 66.7
Average 81.2 15.2 96.4 71.7
1Based on data shown in Appendix Tables 13, 14, and 15, respectively.
’Age of seedlings: C.P. 48-103 x C.P. 52-68, 39 days old; C.P. 48-103 x L. 62-96 and C.P. 52-
68 x L. 62-96, 47 days old.
Table V. Frequency distribution of the numbers of first instar sugarcane borer larvae recovered/ 
individual seedling vs original infestation rate. Louisiana State University, Baton 
Rouge, 1970.'
Larvae  Frequency of Larval Recovery/1 nfestat ion Rate______
Recovered/  Original Rate of Infestation (Larvae/Plant)
Plant ~~i 2 4 6 Total
0 19 11 11 9 50
1 69 36 16 12 133
2 2 43 30 13 88
3 2 8 13 17 40
b 2 17 18 37
5 7 10 17
6 b 10 14
7 2 1 3
8 5 5
9 1 2 3
10 3 3
11 2 2
15 1 1
Total 92 100 101 103 396
Larvae
Recovered
Mean^
79 15^ 265 403 901
0.9A 1.5B 2.6C 3.9D 2.3
j
Based on data shown in Appendix Tables 13, 14, 15, and 16, respectively.
2
All means not accompanied by the same letter are significantly different from each other at the 
1% level of probability, according to Duncan's Multiple Range Test.
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recovered at the 6 larvae/seedling rate, and recovery decreased with 
decreases in infestation rates. The frequency of plants from which 
larvae were recovered also differed remarkably among infestation rates. 
Rates of 1 or 2 larvae/plant always provided the most frequent recovery 
of numbers of iarvae similar to that originally placed on plants. 
However, larval recovery varied greatly at heavy infestation rates and 
ranged from 0-9 and 0-15, respectively, at original infestation rates 
of k and 6 larvae/individual plant.
Table VI shows the frequency distribution of numbers of larvae 
recovered/individual seedling, regardless of infestation rate, vs 
sugarcane crosses. The pattern or trend of larval recovery was very 
similar, and mean differences among crosses were not significant 
(P=.05). Regardless of infestation rate, 1 or 2 larvae were most 
frequently recovered from infested seedlings in each cross.
Review of these data shows that an infestation rate of 2 larvae/ 
plant provided: (1) a high level of seedling elimination (an average
of about 95% for the 3 crosses, Table IV); (2) good larval recovery 
(about 73% for the 3 crosses, Table IV); and (3) the most frequent 
recovery of numbers of larvae similar to that originally placed on 
plants. Thus, this infestation rate was adopted as a standard for 
infesting seedlings in subsequent experiments.
Preliminary Screening Experiments
Results shown in Table VII are from a non-replicated experiment in 
which 68-day-old seedlings from one cross and those 80 days old from 2 
crosses were screened in the laboratory by infesting each with 2 first 
instar larvae. Each seedling was grown in a 6 oz. capacity cup,and
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Table VI. Frequency distribution of numbers of first instar sugar­
cane borer larvae recovered/individual seedling vs sugar­
cane crosses. Louisiana State University, Baton Rouge, 
1970.1
Larvae Cross
Recovered/
Plant
C.P. *+8-103 x 
C.P. 52-68
C.P. 48-103 x 
L. 62-96
C.P. 52-68 x 
L. 62-96 Total
0 16 18 16 50
1 42 48 43 133
2 26 33 29 88
3 1*+ 13 13 40
4 11 12 14 37
5 7 5 5 17
6 6 1 7 14
7 1 2 3
8 3 2 5
9 2 1 3
10 2 1 3
11 2 2
15 1 1
Total 12 7 136 133 396
Larvae
Recovered 296 293 312 901
Mean^ 2.3A 2.4A 2.2A 2.3
^Based on data shown in Appendix Tables 13, 14, 15, and 17, 
respectively.
2
Differences among means not significant at the 5% level of 
probability according to the F. test of significance.
T a b l e  V I I .  P e r c e n t a g e s  o f  s u g a r c a n e  s e e d l i n g s  e l i m i n a t e d  an d  s u g a r c a n e  b o r e r  l a r v a e  r e c o v e r e d  7 d a y s
a f t e r  i n d i v i d u a l  s e e d l i n g s  w e r e  i n f e s t e d  w i t h  2 l a r v a e  i n  t h e  l a b o r a t o r y .  L o u i s i a n a  S t a t e
U n i v e r s i t y ,  B a t o n  R o u g e ,  1970 J
% Seedlings Eliminated °//o Larvae Seed 1i ng
Cross
Seedlings 
1nfested
Age
(Days) K i11ed 1 nj ured Total
Larvae Recovered/ 
Recovered Plant
Hei ght 
(cm)
Corr. 
Coef.
C.P. 48-103 x 
C.P. 52-68
209 68 54.5 13.0 67.5 51.2 1.5 12.9 -0.018
C.P. 48-103 x 
L. 62-96
103 80 54.4 7.7 62.1 46.6 1.5 14.9 0.007
C.P. 52-68 x 
L. 62-96
96 80 69.8 10.4 80.2 66.7 1.7 17.3 0.067
^Based on data shown in Appendix Tables 18, 19, 20, 21, and 22, respectively.
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those from each cross were grouped together after they were infested 
with approximately 6 cm space between seedlings. The percent seedlings 
eliminated, especially those killed, was highest in the 80-day-old 
seedlings from C.P. 52-68 x L. 62-96, which were taller than those from 
other crosses. The percent larvae recovered and number of larvae 
recovered/plant were also higher in C.P. 52-68 x L. 62-96. Correla­
tion coefficients of numbers of larvae recovered/seedling from those of 
different height within each cross were low and non-significant 
(P=.05), thus indicating that there was not a close relationship 
between seedling height when measured by larval recovery.
Table VIII shows results from a non-replicated experiment in which 
comparable numbers of 120-day-old seedlings from the cross C.P. **8-103 
x L. 62-96 were screened in the greenhouse and laboratory, respective­
ly. Each seedling was grown in a 6 oz. capacity cup and after they 
were initially infested, 10*t were placed together in the greenhouse and 
a similar number placed together in the laboratory. Spacings between 
seedlings were about 6 cm in both locations, and each seedling was 
infested with 2 first instar larvae.
Seedling height, percent seedling elimination, percent larvae 
recovered, or numbers of larvae recovered/plant did not differ remark­
ably between the greenhouse and laboratory. Comparison of the fre­
quency distribution of numbers of larvae recovered/eliminated plant 
(Appendix Table 2k) indicates some differences in patterns of infesta­
tion between seedlings in the laboratory and greenhouse. In the 
laboratory more seedlings were found to contain 2 or 3 larvae/plant, 
whereas those in the greenhouse most often contained only 1 larvae/
31
Table VIII. Comparison of percent seedling elimination, percent 
larvae recovered, and larvae recovered/plant when 
120-day-old seedlings from C.P. 48-103 x L. 62-96 
were infested at a rate of 2 larvae/plant and grown 
in the laboratory or greenhouse. Louisiana State 
University, Baton Rouge, 1970.^
Seedli ngs Laboratory Greenhouse
Number infested 104 104
Height, cm 15.0 15.4
% Eliminated
Killed 69.2 64.4
1 nj ured 14.5 19.3
Total 83.7 83.7
% Larvae 
Recovered
63.9 53.8
Larvae recovered/ 
plant2
1.5 1.3
1Based on data shown in Appendix Tables 23 and 24.
Student's t-test indicated no significant difference between the two 
means at the 5% level of probability.
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plant. However, differences in the average number of larvae recovered/ 
plant were not significant (P=.05).
Results shown in Table IX are from an experiment in which seed­
lings from each of 3 sugarcane crosses that survived the larval infes­
tation in the previous experiments were again infested in the green­
house at the heavy rate of 10 larvae/individual seedling, 132-205 days 
after the initial infestations. Only 3 of 361 seedlings in the 3 
crosses survived the reinfestation, indicating that this rate was too 
severe to obtain useful information.
Table X shows data from a non-replicated experiment in which small 
seedlings (34 days old) from 2 sugarcane crosses growing in flats were 
exposed to 3 successive infestations in the laboratory, each at a rate 
of 1 larva/seedling. About 87% of the seedlings in both crosses were 
eliminated by the 3 infestations, and larval recovery was about 54%. 
Most of those eliminated were killed by larvae; however, data on those 
killed or injured were not recorded separately. Larval recovery was 
lower than that obtained in experiments in which larger seedlings had 
been screened. Table XI shows the average number of larvae recovered/ 
seedling for plants of different height in the 2 sugarcane crosses. 
Larval recovery ranged from 0.4/seed 1ing for those .9 cm or less in 
height to 3.6/seedling for those from 3.0 to 3.9 cm in height. Thus, 
there may have been some tendency for larvae to concentrate on the 
taller seedlings; or since larval recovery was low, more larvae may 
have succumbed in the smaller plants.
Those seedlings that survived the 3 successive infestations men­
tioned above were transplanted individually into 4 oz. capacity plastic 
cups for further screening. They were first re infested in the
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Table IX. Numbers of sugarcane seedlings from 3 crosses 
that survived reinfestation in the greenhouse 
at a rate of 10 larvae/individua 1 seedling. j 
Louisiana State University, Baton Rouge, 1971.
Cross
Number 
Reinfested
Number
Survived
C.P. 48-103 x 
C.P. 52-68
135 3
C.P. 48-103 x 
L. 62-96
147 0
C.P. 52-68 x 
L. 62-96
79 0
Total 361 3
^Based on data shown in Appendix Table 25.
Table X. Seedling elimination and percent larval recovery from small 34-day-old seedlings 
of 2 sugarcane crosses that were infested with 3 successive infestations of first 
instar sugarcane borer larvae, each at a rate of 1 larvae/individual seedling. 
Louisiana State University, Baton Rouge, 1971.'
Height No.
% Seedling elimination 
in 3 infestations
% Larval recovery 
in 3 infestations
(cm) Tested 1st 2nd 3rd Total 1st 2nd 3rd Average
N.Co 310 x 
C.P. 52-68
1.31 559 48.7 30.2 9.5 88.4 56.4 73.2 43.2 57.6
N.Co 310 x 
L. 60-25
1.33 575 38.9 29.2 17.3 85.4 49.7 59.4 40.8 49.9
'Based on data shown in Appendix Table 26.
Table XI. Average numbers of larvae recovered/plant 
from 34-day-old seedlings of different 
heights in each of 2 sugarcane crosses 
that were infested with 3 successive 
infestations of first instar sugarcane 
borer larvae, each at a rate of 1 larva/ 
individual seedling. Louisiana State 
University, Baton Rouge, 1971.^
Height
(cm)
No. larvae recovered/plant
N.Co 310 x 
C.P. 52-68
N.Co 310 x 
L. 60-25
0.9 0.5 0.4
1.0-1.9 1.2 1.1
2.0-2.9 1.8 2.2
3.0-3.9 1.5 3.6
Average 1.2 1.2
^Based on data shown in Appendix Table 27.
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laboratory at a rate of 2 larvae/plant, and those that survived were 
subsequently reinfested in the greenhouse at the same rate. Those from 
each cross were maintained together with a spacing of about k-G cm 
between seedlings. These results are shown in Table XII. Seedling 
elimination and larval recovery were low in both crosses.
Results shown in Table XIJI are from a non-replicated experiment in 
which seedlings from each of 5 sugarcane crosses were screened in the 
laboratory with 3 successive infestations at a rate of 2 first instar 
larvae/plant. These seedlings were grown in k oz. capacity cups 
(3/cup), and after the first infestation those from each cross were 
kept together with 2-3 cm space between seedlings. The percent seed­
lings eliminated (those killed or injured by larvae) and the average 
percent larvae recovered/infestation were higher in the cross C.P. 52- 
68 x L. 62-96 than in any of the 4 crosses that contained N.Co 310 as a 
common parent. However, the C.P. 52-68 x L. 62-96 seedlings were 
taller than those from other crosses. The average number of larvae 
recovered/plant in each cross ranged from 1.7 to 2.0.
Table XIV shows results from an experiment in which older seed­
lings from 6 sugarcane crosses, including k used in the previous 
experiment, were screened in the laboratory with 3 successive infesta­
tions. The experimental techniques used in this experiment were 
similar in all respects to those described for the previous experiment 
except that during the first infestation, larvae were placed on plants 
at a rate of 3.3/seedling (10/cup). The percent seedling elimination 
and average percent larvae recovered/infestation were also highest in 
this experiment for the cross C.P. 52-68 x L. 62-96. The average 
number of larvae recovered/plant ranged from 1.5 for the cross
T a b l e  XI I .  E f f e c t  o f  r e i n f e s t a t i o n  a t  a  r a t e  o f  2 l a r v a e / p l a n t  on  s e e d l i n g s  s u r v i v i n g
3 l a r v a l  i n f e s t a t i o n s  o f  t h e  s u g a r c a n e  b o r e r ,  e a c h  a t  a  r a t e  o f  1 l a r v a /
p l a n t .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 9 7 1 . ^
Reinfestation in the Laboratory
Seedlings % Seedlings Eliminated % Larvae % Seedlings
Cross Rei nfested K i 11ed Injured Total Recovered Selected
N.Co 310 x 
C.P. 52-68
65 18.5 3.0 21.5 17.7
N.Co 310 x 
L. 60-25
84 14.3 1.2 15.5 11.3
Reinfestation in the Greenhouse
N.Co 310 x 
C.P. 52-68
51 35.3 2.0 37.3 17.7 5.7
N.Co 310 x 
L. 60-25
71 23.9 4.3 28.2 15.3 8.9
Reinfested in the laboratory and greenhouse, 75 and 99 days after the initial infestation, 
respect i vely.
2
Based on data shown in Appendix Table 28.
T a b l e  X I I I .  P e r c e n t  s e e d l i n g  e l i m i n a t i o n  an d  p e r c e n t  l a r v a l  r e c o v e r y  i n  s e e d l i n g s  f r o m  5 s u g a r c a n e
c r o s s e s  f o l l o w i n g  3 s u c c e s s i v e  i n f e s t a t i o n s  w i t h  f i r s t  i n s t a r  s u g a r c a n e  b o r e r  l a r v a e ,
e a c h  a t  a r a t e  o f  2 l a r v a e / p l a n t .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 9 7 1 . '
% Seedlings Eliminated/lnfestation
Age Height Seedlgs 1st 2nd 3rd
Cross (Days) (cm) Tested K i11ed Injured Total K i11ed 1 nj ured Total Killed Injured Total
N.Co 310 x 
C.P. 44-101
64 5.8 70 38.6 7.1 45.7 25.7 8.6 34.3 7.1 4.3 11.4
C.P. 52-68 x 
N.Co 310
64-
74
5.0 313 30.0 7.7 37.7 14.7 16.9 31.6 7.0 8.9 15.9
N.Co 310 x 
C.P. 52-68
64-
74
6.0 287 40.1 15.3 55.4 12.9 14.3 27.2 4.2 4.2 8.4
N.Co 310 x 
L. 60-25
64-
74
5.9 393 31.6 21.1 52.7 11.5 11.5 23.0 5.9 6.3 12.2
C.P. 52-68 x 
L. 62-96
63 8.3 105 58.1 19.0 77.1 8.6 6.6 15.2 1.9 1.0 2.9
% Seedlings Eliminated in % Larvae Larvae
3 Infestations______   Recovered in 3 Infestations Recovered/
Cross Killed Injured Total 1st 2nd 3rd Avg, Plant
N.Co 310 x 71.4 20.0 91.4 44.3 50.0 35.7 43.3 1.7
C.P. 44-101
C.P. 52-68 x 51.7 33.5 85.2 44.4 46.9 34.4 41.9 2.0
N.Co 310
T a b l e  XI I I  ( c o n t i n u e d )
% Seedlings Eliminated in 
3 Infestations
% Larvae 
Recovered in 3 Infestations
Larvae
Recovered/
Cross Killed Injured Total 1st 2nd 3rd Avg. Plant
N.Co 310 x 
C.P. 52-68
57.2 33.8 91.0 60.3 42.2 31.0 44.5 1.9
N.Co 310 x 
L. 60-25
49.0 38.9 87.9 49.1 39.2 25.6 38.0 1.7
C.P. 52-68 x 
L. 62-96
68.6 26.6 95.2 78.6 75.0 18.8 57.5 2.0
^Based on data shown in Appendix Tables 29, 30, and 31, respectively.
Table XIV. Percent seedling elimination and percent larval recovery in seedlings from 6 sugarcane crosses 
following 3 successive infestations with first instar sugarcane borer larvae, the first at a 
rate of 3.3 larvae/plant, the second and third at a rate of 2 larvae/plant. Louisiana State 
University, Baton Rouge, 1971-
% Seedlings Eliminated/Infestation
Age Height Seedlgs 1st 2nd 3rd
Cross (Days) (cm) Tested Killed Injured Total Killed 1 nj ured Total Killed Injured Total
C.P. 52-68 x 
N.Co 310
108 6.0 97 29.9 10.3 40.2 9.3 0.0 9.3 9.3 18.5 27.8
N.Co 310 x 
C.P. 52-68
108 9.4 98 16.3 12.3 28.6 7.1 15.3 22.4 13.3 17.3 30.6
N.Co 310 x 
L. 60-25
108 10.5 104 25.0 14.4 39.4 21.2 13.4 34.6 3.8 9.6 13.4
L. 64-30 x 
C.P. 67-404
97 10.5 101 24.8 11.8 36.6 5.9 14.9 20.8 7.9 13.9 21.8
L. 60-25 x 
C.P. 66-346
97 12.2 101 37.6 20.8 58.4 5.0 8.9 13.9 5.0 8.9 13.9
C.P. 52-68 x 
L. 62-96
97 11.8 102 70.6 9.8 80.4 2.9 4.0 6.9 5.9 4.9 10.8
% Seedlings Eliminated in % Larvae Larvae
______3 Infestations   Recovered in 3 Infestations Recovered/
Cross Killed Injured Total 1st 2nd 3rd Avg. Plant
C.P. 52-68 x 48.5 28.8 77-3 20.9 8.6 26.5 18.7 1.5
N.Co 310
Table XIV (continued)
% Seedlings Eliminated in 
3 Infestations
% Larvae 
Recovered in 3 Infestations
Larvae
Recovered/
Cross K i11ed 1 nj ured Total 1st 2nd 3rd Avg. Plant
N.Co 310 x 
C.P. 52-68
36.7 44.9 81.6 11.7 23.6 46.9 27.4 1.5
N.Co 310 x 
L. 60-25
50.0 37.4 87.4 27.4 38.9 35.2 33.8 1.8
L. 64-30 x 
C.P. 67-404
38.6 40.6 79.2 27.1 20.3 13.9 20.4 1.7
L. 60-25 x 
C.P. 66-346
47.6 38.6 86.2 42.0 14.3 25.0 27.1 2.0
C.P. 52-68 x 
L. 62-96
79.4 18.7 98.1 58.9 12.5 34.6 35.3 2.2
^Based on data shown in Appendix Tables 32, 33, and 34, respectively.
k2
C.P. 52-68 x N.Co 310 and its reciprocal (NCo 310 x C.P. 52-68) to 2.2 
for C.P. 52-68 x L. 62-96.
Replicated Screening Experiments
Results shown in Table XV are from an experiment in which seedling 
elimination and larval recovery were compared among 7 crosses. A 
randomized block experimental design was employed with 12 seedlings 
(3/pot) replicated 9 times. Individual seedlings were infested 3 
successive times in the laboratory at a rate of 2 larvae/seedling.
Seedling elimination differed significantly among crosses (P=.01) 
and ranged from a low of 82.9% for N.Co 310 x C.P. 52-68 to a high of 
99.1% for C.P. 52-68 x L. 62-96. Regardless of differences in seedling 
height among crosses, more seedlings always survived in those crosses 
where N.Co 310 was used as a parent than in crosses where L. 60-25 was 
used as a parent. Seedling survival was also relatively higher in the 
cross C.P. 52-68 x N.Co 310 when compared to that found in C.P. 52-68 x 
L. 62-96, which was the lowest in the experiment.
The average number of larvae recovered/seedling differed signifi­
cantly among crosses (P=.01) and ranged from a low of 1.1 for C.P. 52- 
68 x N.Co 310 to a high of 2.5 for L. 6U-30 x C.P. 67-^04. Generally, 
larval recovery among crosses appeared to be correlated with seedling 
size, e.g., more larvae were recovered/seedling from the taller 
crosses.
Results shown in Table XVI are from a similar experiment to that 
described above except that 15 seedlings (3/pot) were replicated k 
times, and individual seedlings during the first of the 3 infestations 
were infested at a rate of 10 larvae/pot (3.3/seedling). Seedling
T a b l e  XV. P e r c e n t  s e e d l i n g  e l i m i n a t i o n  a nd  p e r c e n t  l a r v a l  r e c o v e r y  i n  s e e d l i n g s  f r o m  7 s u g a r c a n e
c r o s s e s  f o l l o w i n g  3 s u c c e s s i v e  i n f e s t a t i o n s  w i t h  f i r s t  i n s t a r  s u g a r c a n e  b o r e r  l a r v a e ,
e a c h  a t  a  r a t e  o f  2 l a r v a e / p l a n t .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1971 - ^
Age Seedli ngs Height % Seedlings Eliminated Larvae Recovered
Cross (Days) Tested (cm) K i 11ed 1nj ured Total-1 Per Seedli ng^
N.Co 310 x 
C.P. 52-68
96 97 6.8 49.2 33.7 82.9A 1 .3A
N.Co 310 x 
L. 60-25
96 101 6.6 38.9 47.3 86.2A 1.3A
C.P. 52-68 x 
N.Co 310
96 98 5.4 59.7 30.8 90.5AB 1.1A
L. 60-25 x 
L. 65-69
85 103 7.1 68.9 28.2 97.IB 1.8AB
L. 60-25 x 
C.P. 66-346
85 105 9.2 63.9 33.9 97.8B 1.6AB
L. 64-30 x 
C.P. 67-404
85 103 11.0 55.2 43.7 98.9B 2.5C
C.P. 52-68 x 
L. 62-96
85 105 10.4 69.1 30.0 99.IB 2.3BC
^Based on data shown in Appendix Tables 35s 36, 37. and 38, respectively.
2
All means not followed by the same letters are significantly different from each other at the 1% 
level of probability, according to Duncan's Multiple Range Test.
Table XVI. Percent seedling elimination and percent larval recovery in seedlings from 7 sugarcane 
crosses following 3 successive infestations with first instar sugarcane borer larvae, 
the first at a rate of 3.3 larvae/plant, the second and third at rates of 2 larvae/ 
plant. Louisiana State University, Baton Rouge, 1971.'
Cross
Age
(Days)
Seed 1i ngs 
Tested
Height
(cm)
% Seedlings Eliminated Larvae 
Killed Injured Total2 Per
Recovered
Plant^
L. 60-25 x 
L. 65-69
89 60 9.2 60.0 15.0 75.0A 1.6A
N.Co 310 x 
C.P. 52-68
100 60 10.1 36.7 40.0 76.7A 1.6A
C.P. 52-68 x 
N.Co 310
100 58 6.2 55.6 24.1 79.7A 1.4a
L. 64-30 x 
C.P. 67-404
89 57 11.1 40.6 41.7 82.3AB 1.8A
N.Co 310 x 
L. 60-25
100 59 9.3 32.5 54.1 86.6AB 1.8a
L. 60-25 x 
C.P. 66-346
89 58 10.9 63.5 25.9 89.4AB 2.2AB
C.P. 52-68 x 
L. 62-96
89 57 12.6 84.3 12.1 96.4b 2.7B
^Based on data shown in Appendix Tables 39, 40, 41, and 42, respectively.
2
All means not followed by the same letters are significantly different from each other at the I% 
level of probability, according to Duncan's Multiple Range Test.
3
All means not followed by the same letters are significantly different from each other at the 5% 
level of probability, according to Duncan's Multiple Range Test.
5^elimination differed significantly among crosses (P=.01) and ranged 
from a low of 75.0% in L. 60-25 x L. 65-69 to a high of 9G.k% for 
C.P. 52-68 x L. 62-96. Seedling survival in L. 60-25 x L. 65-69,
C.P. 52-68 x N.Co 310, and N.Co 310 x C.P. 52-68 was significantly 
better than that in C.P. 52-68 x L. 62-96. The average number of 
larvae recovered/plant differed significantly among crosses (P=.05) and 
ranged from 1.k for C.P. 52-68 x N.Co 310 to 2.7 for C.P. 52-68 x 
L. 62-96.
Table XVII shows results from an experiment in which the surviving 
seedlings from the two previous experiments were reinfested in the 
greenhouse at a rate of 2 larvae/seedling ^3-87 days after the initial 
infestations. The percent seedling selection (based on the number of 
seedlings in each cross that survived the reinfestation) ranged from a 
high of 6.9% for C.P. 52-68 x N.Co 310 to a low of 0.3% for C.P. 52-68 
x L. 62-96.
Table XVII. Percent elimination and percent selection in
seedlings from 8 sugarcane crosses of seedlings 
that had survived 3 infestations of first instar 
sugarcane borer larvae (reinfestation rate - 
2 larvae/plant). Louisiana State University, 
Baton Rouge, 1971.'
2
Cross
Seed 1i ngs % Seedlings Eliminated % Seed 1i ngs
Re infested Killed 1nj ured Total Selected’
C.P. 52-68 x 
N.Co 310
89 39.3 16.9 56.2 6.9
N.Co 310 x 
C.P. 52-68
75 50.7 16.0 66.7 4.6
N.Co 310 x 
L. 60-25
83 55.4 16.9 72.3 3.5
L. 64-30 x 
C.P. 67-404
32 56.3 18.7 75.0 3.1
N.Co 310 x 
C.P. 44-101
6 66.7 0.0 66.7 2.9
L. 60-25 x 
C.P. 66-346
22 77.3 4.5 81.8 1.5
L. 60-25 x 
L. 65-69
18 66.7 22.2 88.9 1.2
C.P. 52-68 x 
L. 62-96
10 80.0 10.0 90.0 0.3
^Based on data shown in Appendix Table 43.
2
Surviving seedlings from those crosses shown in Tables XIII, 
XIV, XV, and XIV.
3
Based on the initial numbers of seedlings tested in the non­
replicated and replicated screening experiments.
DISCUSSION
The results obtained from the 1970 tests appear to have provided 
useful information for developing methods and techniques for evaluation 
of sugarcane seedling resistance to ID. saccharal is.
Artificial infestation of seedlings with first instar larvae at a 
rate of 2 larvae/individual plant always resulted in relatively high 
seedling elimination and more consistent larval recovery (Table IV).
The feasibility of artificial infestation for differentiating resis­
tance to £. saccharalis in seedlings of different age is also evident. 
Results in Tables VII and VIII show that more than 62.1% of the seed­
lings from C.P. 48-103 x C.P. 52-68, C.P. 48-103 x L. 62-96, and 
C.P. 52-68 x L. 62-96 were eliminated when they were screened at the 
ages of 68, 80, and 120 days old, respectively. Correlation coeffi­
cients between seedling height and larval establishment in the 3 
crosses (Table VII) were almost negligible, suggesting that height of 
seedlings was not an important factor influencing larval establishment. 
There also was little difference in conducting screening tests in the 
laboratory and greenhouse, since differences in comparable groups of 
seedlings screened in those 2 sites were not significant (Table VIII).
Failure to screen seedling resistance to J). saccharalis by means 
of "mass" infestation of first instar larvae or eggs was attributable 
to low percent seedling elimination caused by the larvae (Tables II, 
III). Although the numbers of larvae or eggs used in "mass" infesta­
tion were based on an average rate of 2 larvae/plant, fewer seedlings 
were eliminated, and recovery of larvae declined to a remarkable degree
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when compared to the results obtained when individual seedlings were 
infested at the same rate (Tables IV, VII, VIll). During the course of 
the "mass" infestation experiment, it was found that larval injury was 
most prevalent in those seedlings in the vicinity of the plants on 
which larvae were released or on which eggs were placed. Thus, infes­
tation of individual seedlings at a rate of 2 larvae/plant was deter­
mined to be more adequate for screening seedlings for resistance. 
Nevertheless, it is believed that efforts should be made toward develop­
ing a "mass" infestation technique that would permit uniform distribu­
tion of larvae on plants at a rate of 2/seedling in order to avoid the 
time-consuming technique of infesting each individual seedling. For 
this reason, it is suggested that some means of mixing small larvae 
with a "carrier" such as corn meal or some other biologically inert 
substance that would provide uniform distribution should be investi­
gated .
Reinfestation of seedlings with 10 larvae/plant in the greenhouse 
apparently was not a successful technique for isolating resistance in 
seedlings because of the extremely high rate of seedling elimination 
(Table IX). Obviously, the level of infestation was too high to permit 
expression of any degree of resistance that might be possessed by the 
individual seedlings. However, high susceptibility of the parental 
varieties to the sugarcane borer might also be responsible for the 
unsatisfactory evaluation of the seedlings for resistance. According 
to Hensley and Long (1969), yield losses in C.P. 52-68 and C.P. 48-103 
due to sugarcane borer damage were significantly higher than that found 
in N.Co 310, and these varieties were shown to be more susceptible to 
D>. saccharal is. No significant differences in seedling elimination and
4 9
average numbers of larvae recovered/plant among the seedlings of 
C.P. 48-103 x C.P. 52-68, C.P. 48-103 x L. 62-96, and C.P. 52-68 x 
L. 62-96 were found in this study (Tables II, III, VI). These results 
suggest that crosses between the 3 varieties mentioned above may not 
result in expectable degrees of sugarcane borer resistance in their 
progeny.
The procedure used in the 1971 tests of screening seedlings with 
3 successive infestations was considered more effective than the single 
infestation procedure used in 1970. Although more seedlings were 
always eliminated during the first of the 3 infestations in the 1971 
tests (Tables XIII, XIV), there was also appreciable elimination of 
seedlings during the following 2 infestations. Thus, it is believed 
that multiple numbers of infestations are required to avoid the 
possibility of seedling escape from injury.
Susceptibility of the progeny of C.P. 52-68 x L. 62-96 to I). 
saccharalis was always higher than that of other crosses in both non­
replicated and replicated experiments (Tables XIII, XIV, XV, XVI). 
However, the progeny from the cross N.Co 310 x C.P. 52-68 was relative­
ly resistant (Tables XV, XVI). Thus, it is obvious that most if not 
all of the heritable resistance in seedlings from this cross came from 
N.Co 310.
Viator (1970) suggested that the use of C.P. 52-68 as a valuable 
source of germ plasma for the development of sugarcane borer resistant 
varieties is questionable because of the low frequency of resistant 
clones selected from the cross C.P. 52-68 x C.P. 48-103. In this study 
lower seedling elimination and larval recovery were always obtained 
from seedlings of the crosses having N.Co 310 as a parental variety
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(Tables XV, XVI). Percentages of seedlings that survived the whole 
cycle of larval infestations (3 successive infestations in the labora­
tory and reinfestation in the greenhouse) were also relatively high for 
the crosses C.P. 52-68 x N.Co 310, N.Co 310 x C.P. 52-68, and N.Co 310 
x L. 60-25 (Table XVII). These results further suggest the importance 
of N.Co 310 for breeding resistant clones to saccharalis.
The results shown in Tables X and XII seem to suggest the possi­
bility of evaluating resistance to the sugarcane borer in earlier 
stages of seedling development. Although only a limited number of 
small seedlings was tested in a non-rep 1icated test, 5-7 and 8.9% of 
those from 2 crosses survived a total of 5 larval infestations (Table 
XII). These results were found to coincide closely with that shown in 
Table XVII in which larger seedlings were screened. It was also found 
that comparatively high percentages of larval recovery were obtained 
after 3 successive larval infestations of small seedlings at a rate of 
1 larva/plant, and that an average of 1.2 larvae were recovered/ 
eliminated seedling (Tables X, XI). However, a remarkably lower level 
of larval establishment on seedlings measuring less than 0.9 cm in 
height (Table XI) seemed to indicate a severe interaction between 
seedling growth and larval feeding.
Percent larval recovery and numbers of larvae/plant were used more 
as criteria for evaluating the degree and uniformity of larval estab­
lishment than as screening criteria for host plant resistance.
However, considerable variation among crosses in the number of larvae 
recovered/individual seedling was shown especially in those replicated 
experiments conducted in 1971 (Tables XV, XVI). Nevertheless, an 
increase in infestation rate from 2 larvae/plant (Table XIII) to 3.3/
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planl (Table XIV) did not result In a proportionate increase in percent 
larval recovery. This is unexplainable except that there may be a 
threshold effect, beyong which additional increments of infestation do 
not result in proportionate increases in larval survival. Percent 
larval recovery also differed considerably among experiments and was 
rather low in the 1971 tests. One possible explanation for the low 
percentages of larvae recovered in these tests is that in addition to 
the seedlings killed by larvae, those with feeding signs or fecal 
matter on the spindles were also included in the total percent of seed­
lings eliminated, yet generally no larvae were recovered from these 
plants. Thus, it is believed that data on larval recovery and numbers 
of larvae recovered/plant are useful in checking the degree and 
uniformity of infestation techniques but should not be used as major 
criteria for screening resistance.
Heavy predation has been set forth as a factor affecting percent 
larval recovery in resistance screening tests conducted in the field 
(Kyle, 1968; Coburn, 1970). It was not a factor in this study since 
precautions were taken to exclude predators from the greenhouse as well 
as the laboratory. Twenty-four hours illumination appeared to have 
little effect on the feeding habits and establishment of larvae, since 
percent larval recovery and the frequency of larvae recovered/plant 
were about the same in tests conducted under constant illumination in 
the laboratory as that recorded in the greenhouse, where seedlings were 
exposed to a natural light cycle (Table VI11).
The validity of screening sugarcane seedlings for resistance to 
J). saccharalis still remains unknown until the performance of seedlings 
selected in this study is fully evaluated in the field. More confident
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evidence might also be available if a large number of seedlings of the 
same age from different crosses were tested in each experiment. 
Nevertheless, the methods and techniques applied in this study are 
considered to be satisfactory in evaluation of seedling resistance to 
the sugarcane borer. Close relationship of susceptibility or resis­
tance to the sugarcane borer between parental varieties and their 
progeny detected in this study suggest the possible application of 
seedling elimination technique for evaluation of resistance in young 
seedlings, particularly in search of germ plasm sources for sugarcane 
borer resistance.
CONCLUSIONS
1. "Mass" infestation of first instar larvae or eggs on sugarcane 
seedlings tended to cause more restricted dispersal of larvae and 
lowered percent seedling elimination, thus resulting in a failure to 
obtain valid differences in seedling elimination among the crosses.
2. Artificial infestation of sugarcane seedlings at a rate of
2 larvae/individual seedling was determined to be an adequate rate of 
infestation for differentiating seedling elimination and larval 
establishment among the different crosses.
3. Except when seedlings were infested in the very early stage of 
growth, no intimate relationship between the height of seedlings and 
establishment of first instar larvae was shown.
k. Larval infestations of comparable seedlings in the laboratory 
and greenhouse did not result in significant differences in seedling 
elimination and recovery of larvae.
5. Three successive larval infestations in the laboratory 
followed by reinfestation in the greenhouse with 2 first instar larvae/ 
individual seedling were effective in providing maximum differences in 
seedling elimination and in reducing error due to seedlings escaping
i nfestat ion.
6. The number of larvae recovered/seedling also showed some 
promise as a useful criterion for evaluating sugarcane borer resistance 
in different crosses but is considered more useful as a check on degree 
and uniformity of infestation.
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7. Preliminary investigations suggest that screening seedlings 
for resistance can be performed in the very early stages of seedling 
growth, providing that the plants are more than 1 cm in height.
8. Host plant resistance or susceptibility of seedlings screened 
in this study was closely correlated with that already recognized in 
parental varieties. Thus, it is considered a valid and time-saving 
method, especially for screening large amounts of sugarcane germ plasma.
LITERATURE CITED
Agarwal, R. A. 1969. Morphological characteristics of sugarcane and 
insect resistance. Entomol. Expt. Appl. 12:767-76.
Anonymous, 1969. Plant and animal resistance to insects, pp. 64-99.
In Principles of Plant and Animal Pest Control. Vol. 3. Insect- 
Pest Management and Control. Nat. Acad. Sci. Washington, D.C.
_________ . 1971. Rapid test for weevil resistance. Agr. Res. 19:
1FT6.
Auclair, J. L. 1957. Developments in resistance of plants to insects. 
Ann. Rep. Entomol. Soc. Ont. 88:7-17.
Beck, S. D. 1965. Resistance of plants to insects. Ann. Rev.
Entomol. 10:207-32.
__________ , and J. F. Stauffer. 1957. The European corn borer,
Pyrausta nub?lalis (Hubn.), and its principal host plant. III. 
Toxic factors influencing larval establishment. Ann. Entomol.
Soc. Am. 50:166-70.
Box, H. E. 1923. Sugarcane moth borers (Diatraea spp.) in British
Guiana. Bull. Entomol. Res. 16:249-66.
Brindley, T. A., and F. F. Dicke. 1963. Significant developments in 
European corn borer research. Ann. Rev. Entomol. 8:155-76.
Cartwright, W. B., and D. W. LaHue. 1944. Testing wheats in the 
greenhouse for Hessian fly resistance. J. Econ. Entomol. 37: 
385-7.
Cleare, L. D. 1932. Moth-borer damage in relation to sugarcane 
varieties in British Guiana. Trop. Agr. 9:264-71.
 ____ . 1934. Sugarcane moth-borer investigations in British
Guiana: The present position. Agr. J. Brit. Guiana. 5:3-21.
Coburn, G. 1970. Sugarcane borer host plant resistance studies—
Establishment and survival of larvae on sugarcane varieties 
N.Co 310 and C.P. 44-101. Unpublished M.S. Thesis. Baton 
Rouge, Louisiana, Louisiana State University Library.
__________ , and S. D. Hensley. 1971. Differential survival of sugar­
cane borer on two varieties of sugarcane. J. Econ. Entomol. (in 
press).
55
56
Ellisor, L. 0., and H. A. Jaynes. 1938. Varieties of sugarcane in 
relation to sugarcane borer damage in 1936. La. Agr. Expt. Sta.' 
Bull. 298:20-23.
Hensley, S. D. 1971. Management of sugarcane borer populations in 
Louisiana, a decade of change. Entomophaga 16:133-46.
__________ , and A. M. Hammond. 1968. Laboratory techniques for
rearing the sugarcane borer on an artificial diet. J. Econ. 
Entomol. 61:1742-43.
__________ , and W. H. Long. 1969. Differential yield responses of
commercial sugarcane varieties to sugarcane borer damage. J.
Econ. Entomol. 62:620-22.
Holloway, T. E. 1935* Borer control by breeding sugarcane for 
resistance. Sugar Bull. 13:3-4, 6.
__________ , and W. E. Haley. 1927* Moth borer damage to different
varieties of sugar cane. J. Econ. Entomol. 20:703-5.
Ingram, J. W., and E. K. Bynum. 1941. The sugarcane borer. U.S.
Dept. Agr. Farmers Bull. 1884. 17 pp. Washington, D.C.
__________ , and L. 0. Ellisor. 1940. Varietal susceptibility of
cane to sugarcane borer injury in 1937. La. Agr. Expt. Sta.
Bull. 323:34-6.
__________ , W. E. Haley, and L. J. Charpentier. 1938. Reduce
sugarcane beetle injury by planting varieties giving better 
stands. Sugar Bull. 17:37-8.
Klum, J. A., C. L. Tripton, and T. A. Brindley. 1967. 2-4-
Dihydroxy-7-methoxy-l,4-benzoxazin-3-one (DIMB0A), an active 
agent in the resistance of maize to the European corn borer. J. 
Econ. Entomol. 60:1529-33.
Kyle, M. L. 1968. The effect of varietal resistance in sugarcane on 
the biology of Diatraea saccharalis (F.). Unpublished Ph.D. 
Dissertation. Baton Rouge, Louisiana, Louisiana State 
University Library.
__________ , and S. D. Hensley. 1971. Sugarcane borer host plant
resistance studies. Proc. La. Acad. Sci. (In press.)
LeClerg, E. L. 1957- Mean separation by the functional analysis of 
variance and multiple comparisons. U.S. Dept. Agr. ARS-20-3.
33 pp. Washington, D.C.
Long, W. H., S. D. Hensley, T. J. Stafford, E. J. Concienne, and
W. J. McCormik. 1961. New method for rating sugarcane varieties 
for susceptibility to the sugarcane borer. Sugar Bull. 39:175-78.
57
Mathes, R., and L. J. Charpentier. 1962. Some techniques and
observations in studying the resistance of sugarcane varieties to 
the sugarcane borer in Louisiana. Proc. 11th Congr. Int. Soc. 
Sugarcane Technol. 594-602.
__________ , and J. W. Ingram. 1942. Development and use of sugarcane
varieties resistant to the sugarcane borer. J. Econ. Entomol. 
35:638-42.
__________ , and ___________. 1944. Investigation of sugarcane borer
control by the use of resistant varieties. Sugar Bull. 22:189-92.
__________ , __________ , and W. E. Haley. 1939* Preliminary report on
studies of progenies of sugarcane crosses for susceptibility to 
sugarcane borer (Diatraea saccharalis F.) injury in Louisiana. 
Proc. 6th Congr. Int. Soc. Sugarcane Technol. 581-89.
Painter, R. H. 1951. Insect Resistance in Crop Plants. The 
Macmillan Co., New York, 520 pp.
_________1958. Resistance of plants to insects. Ann. Rev.
Entomol. 3:267-90.
__________ . 1966. Plant resistance as a means of controlling insects
and reducing their damage. In Pest Control by Chemical, 
Biological, Genetic and Physical Means. ARS—33—110. U.S. Dept. 
Agr. Washington, D.C.
__________ , and D. C. Peters. 1956. Screening wheat varieties and
hybrids for resistance to the greenbug. J. Econ. Entomol. 49: 
546-48.
Rosenfield, A. H., and T. C. Barber. 1914. El gusano chupador de la 
cana de azucar (Diatraea saccharalis Fab. var. obi iteral 1 is 
Zell.). Revista Indust. Y Agr. de Tucuman. 4:338.
Saxena, K. N. 1969. Patterns of insect-plant relationship determining 
susceptibility or resistance of different plants to an insect. 
Entomol. Expt. Appl. 12:751-66.
Snedecor, G. W., and W. G. Cochran. 1967- Statistical Methods. Iowa 
State Univ. Press, Iowa. 593 pp.
Snelling, R. 0. 1941. Resistance of plants to insect attack. Bot.
Rev. 7:543-86.
Thorsteinson, A. J. I960. Host selection in phytophagous insects.
Ann. Rev. Entomol. 5:193-218.
Tucker, R. W. E. 1933. Varietal factors in cane which influence
extent of oviposition by Diatraea saccharalis and a possible 
method for determining varietal susceptibility to borer attack. 
Agr. J. Dept. Sci. Agr. Barbados. 2:53-9.
58
__________ . 1936. A preliminary investigation into cane varieties and
infestations by Diatraea saccharalis. Barbados Dept. Sci. and 
Agr., Agr. J. 5:121-42.
Viator, D. P. 1970. Genetic behavior of resistance in sugarcane to
the sugarcane borer, Diatraea saccharalis (F.). Unpublished Ph.D. 
Dissertation. Baton Rouge, Louisiana, Louisiana State 
University Library.
Webster, J. A., and D. H. Smith, Jr. 1971. Seedlings used to evaluate 
resistance to the cereal leaf beetle. J. Econ. Entomol. 64:925- 
28.
VITA
Yung-Song Pan was born January I, 1928, at Tainan, Taiwan. He 
graduated from Tainan First High School in Tainan, Taiwan, in March, 
19^5* He obtained a Bachelor of Science degree in Agriculture from 
Chungshing University, Taichung, Taiwan (formerly Taiwan Provincial 
College of Agriculture), in June, 1951, and a Master of Science degree 
in Entomology from Louisiana State University in June, i960.
He has been employed as a research entomologist by the Taiwan 
Sugar Experiment Station, Tainan, Taiwan, since September, 1951.
During September, 1962, to July, 1963, he participated in the Chinese 
Technical Mission to Viet-Nam on agricultural improvements and then 
returned to Taiwan. He was promoted to the head of the Department of 
Plant Protection, Taiwan Sugar Experiment Station, in October, 1967-
He is presently a candidate for the degree of Doctor of 
Philosophy in Entomology at Louisiana State University.
59
APPENDIX
Table 1. Number and percent of 60-day-old seedlings eliminated from 3 sugarcane crosses 
after each cross was infested by placing 16 larvae on 1 centrally located 
seedling within each row of 8 grown in flats. Louisiana State University, 
Baton Rouge, 1970.
Height
Seedlinas 
Tested*
Seedlings 
Killed
Seed 1i ngs 
1 njured'
Cross (cm) 1 11 1 1 1 Total 1 1 1 111 Total 1 1 1 1 1 1 Total
C.P. 48-103 x 
C.P. 52-68
10.8 24 24 22 70 11 13 11 35 2 2 0 4
C.P. 48-103 x 
L. 62-96
7.0 23 24 24 71 12 14 16 42 0 0 0 0
C.P. 52-68 x 
L. 62-96
7-9 23 20 23 66 17 10 12 39 0 2 3 5
Seedli ngs 
Eliminated1
% Seedlings 
Eliminated, 
Mean^
1 II III Total Killed Injured Total
C.P. 48-103 x 13 15 11 39 50.0 5.6 55.6
C.P. 52-68
C.P. 48-103 x 12 14 16 42 59.1 0.0 59.1
L. 62-96
C.P. 52-68 x 17 12 15 44 58.7 7.7 66.4
L. 62-96
^Total figures/replicate of 3 replications.
T a b l e  2 .  F r e q u e n c y  t a b l e  o f  n u mb e r s  o f  s u g a r c a n e  b o r e r  l a r v a e  r e c o v e r e d / p l a n t  f r o m
60-day-old sugarcane seedlings 7 days after placing 16 larvae on a centrally 
located plant in each row of 8 seedlings grown in flats. Louisiana State 
University, Baton Rouge, 1970.
Larvae
Recovered
C.P.
C.
48-103 x 
P. 52-68
C.P.
L.
48-103
62-96
X C.P.
L.
52-68
62-96
X
Per Plant 1 11 111 Total 1 1 1 111 Total 1 11 111 Total Sum
0 1 4 1 6 3 4 2 9 4 2 5 11 26
1 5 3 2 10 4 7 9 20 7 5 3 15 45
2 2 1 5 8 3 3 6 2 1 3 6 20
3 2 2 4 2 2 3 2 1 6 12
4 1 2 2 5 1 1 2 1 1 2 9
5 1 1 1 2 3 1 1 5
6 1 1 2 2
8 1 1 2 2
9 2 1 3 3
10 1 1 1
Total 13 15 11 39 12 14 16 42 17 12 15 44 125
Larvae 33 42 26 101 19 21 21 61 24 31 30 85 247
Average 2.6 1.5 1.9 2.0
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Table 3. Number and percent larvae recovered from 60-day-old sugarcane 
seedlings 7 days after placing 16 larvae on a centrally 
located plant in each row of 8 seedlings grown in flats. 
Louisiana State University, Baton Rouge, 1970.
No. Larvae Recovered Percentage of Recovery^
Cross 1 11 1 1 1 Total 1 1 1 1 1 1 Mean
C.P. 48-103 x 
C.P. 52-68
33 42 26 101 22.9 29.2 18.1 23.4
C.P. 48-103 x 
L. 62-96
19 21 21 61 13.2 14.6 14.6 14.1
C.P. 52-68 x 
L. 62-96
24 31 30 85 16.7 21.5 20.8 19.7
^Based on the original 
replication.
number of larvae released, 144 larvae/
6 4
Table k. Analysis of variance of percent seedlings eliminated 
7 days after placing 16 larvae on a centrally located 
plant in each row of 8 seedlings grown in flats. 
Louisiana State University, Baton Rouge, 1970.
Source
Degree of 
Freedom
Sum of 
Squares
Mean
Square F-value
Total 8 165.24
Cross 2 64. kk 32.22 1.28 ns
Replicat ion 2 0.13 0.07 0.003
Error k 100.67 25.17
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Table 5- Analysis of variance of percent larvae recovered from 
60-day-old sugarcane seedlings 7 days after placing 16 
larvae on a centrally located plant in each row of 8 
seedlings grown in flats. Louisiana State University, 
Baton Rouge, 1970.
Source
Degree of 
Freedom
Sum of 
Squares
Mean
Square F-Value
Total 8 106.38
Cross 2 69.83 3^.91 6.73 ns
Replication 2 15.81 7.90 1.52
Error k 20.7^ 5.18
6 6
Table 6. Analysis of variance of numbers of larvae
recovered/plant 7 days after placing 16 larvae 
on a centrally located plant in each row of 8 
seedlings grown in flats. Louisiana State 
University, Baton Rouge, 1970.
Degree of Sum of Mean
Source Freedom Squares Square F-Value
Total 124 556.93
Cross 2 26.29 13.15 3.02 ns
Error 1 2 2 -  530.64 4.35
T a b l e  7 .  P e r c e n t a g e s  o f  6 2 - d a y - o l d  s e e d l i n g s  e l i m i n a t e d  i n  s e e d l i n g s  o f  3 s u g a r c a n e  c r o s s e s
a f t e r  e a c h  c r o s s  was  i n f e s t e d  by  p l a c i n g  16 e g g s  on 1 c e n t r a l l y  l o c a t e d  s e e d l i n g
w i t h i n  a row o f  8 g rown i n  f l a t s .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 970 .
Hei ght
Seed 1i ngs 
Tested^
Seedlings 
Killed
Seed 1i ngs 
1nj ured
Cross (cm) 1 1 1 1 1 i Total 1 11 111 Total 1 II III Total
C.P. 48-103 x 
C.P. 52-68
13.2 24 24 23 71 19 8 14 41 1 6 0 7
C.P. 48-103 x 
L. 62-96
7.1 22 23 24 69 8 5 13 26 0 1 1 2
C.P. 52-68 x 
L. 62-96
8.5 21 21 23 65 8 9 15 32 0 0 0 0
Seedlings. %  Seedlings
Eliminated Eliminated
Cross 1 11 111 Total Killed 1nj ured Total
C.P. 48-103 x 
C.P. 52-68
20 14 14 48 57.8 9.7 67.5
C.P. 48-103 x 
L. 62-96
8 6 14 28 37.4 2.9 40.3
C.P. 52-68 x 
L. 62-96
8 9 15 32 48.7 0.0 48.7
Votal figures/replicate of 3 replications.
Table 8. Frequency table of numbers of sugarcane borer larvae recovered/plant 
from 62-day-old sugarcane seedlings 7 days after placing 16 eggs on a 
centrally located plant in each row of 8 seedlings grown in flats. 
Louisiana State University, Baton Rouge, 1970.
Larvae C.P. 48-103 x C.P. 48-103 x C.P. 52-68 x
Recovered C.P. 52-68 L. 62-96 L. 62-96
Per Plant 1 II III Total 1 II III Total 1 II III Total
0 1 6 3 10 2 1 1 4 1 1
1 8 5 7 20 2 3 7 12 6 5 6 17
2 4 1 2 7 2 1 2 5 1 1 2
3 3 3 1 1 2 1 4 5
4 1 1 1 1 2
5 1 1
6 1 1
7 2 2
8 1 1 2 1 1
9 1 1 2 1 1
10 1 1
11 1 1
12 1 1 1 1
13 1 1
14 1 1
15 1 1 2
20 1 1
Total 20 14 14 48 8 6 14 28 8 9 15 32
Larvae 67 42 38 147 24 8 35 67 10 26 50 86
Average 3.1 2.4 2.7
6 9
Table 9. Percentages of larval recovery from 62-day-old sugarcane
seedlings 7 days after placing 16 eggs on a centrally
located plant in each row of 8 seedlings grown in flats.
Louisiana State University, Baton Rouge, 1970.
No. Larvae 
Recovered
Percentage of 
Recovery 1
Cross 1 1 1 11 1 Total 1 1 1 11 1 Mean
C.P. 48-103 x 
C.P. 52-68
67 42 38 147 46.5 29.2 26.4 34.0
C.P. 48-103 x 
L. 62-96
24 8 35 67 16.7 5.6 24.3 15.5
C.P. 52-68 x 
L. 62-96
10 26 50 86 6.9 18.1 34.7 19.9
^Based on the original number of eggs placed, 144 eggs/replication.
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Table 10. Analysis of variance of percent seedlings eliminated 
7 days after placing 16 eggs on a centrally located 
plant in each row of 8 seedlings grown in flats. 
Louisiana State University, Baton Rouge, 1970.
Source
Degree of 
Freedom
Sum of 
Squares
Mean
Square F-Value
Total 8 912.57
Cross 2 425.52 212.76 2.86 ns
Replicat ion 2 189.06 94.53 1.27
Error 4 297.99 74.49
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Table 11. Analysis of variance of percent larvae recovered from 
62-day-old sugarcane seedlings 7 days after placing 
16 eggs on a centrally located plant in each row of 8 
seedlings grown in flats. Louisiana State University, 
Baton Rouge, 1970.
Source
Degree of 
Freedom
Sum of 
Squares
Mean
Square F-Value
Total 8 713.78
Cross 2 281.55 140.77 1.72 ns
Replication 2 104.49 52.24 0.64
Error 4 327.7b 81.93
T a b l e  12 .  A n a l y s i s  o f  v a r i a n c e  o f  n u m b e r s  o f  l a r v a e
recovered/plant 7 days after placing 16 eggs 
on a centrally located plant in each row of 8 
seedlings grown in flats. Louisiana State 
University, Baton Rouge, 1970.
Degree of Sum of Mean
Source Freedom Squares Square F-Value
Total 107 1582.67
Cross 2 8.30 **.15 0.28 ns
Error 105 157**.37 1**.99
Table 13. Numbers of larvae recovered from 39-day-old sugarcane seedlings of C.P. **8-103 x 
C.P. 52-68 7 days after artificial infestation of first instar sugarcane borer 
larvae at the rates of 1, 2, *+, and 6/plant. Louisiana State University, Baton 
Rouge, 1970.
Rate of Infestation, Larvae/Plant
Plant
1 2 *+ 6
Height
(cm)
Larvae** Height
(cm)
Larvae** Height
(cm)
Larvae'"' Height
(cm)
Larvae**
1 8.0 1 12.5 1 7.8 2 10.5 *+
2 17.5 Survi ved 17.5 2 13.5 *+ 15.0 3
3 13.5 2 7.2 2 9.0 0 8.0 3
*+ 7.9 0 16.7 1 10.9 3 7.5 3
5 l*+.3 Survived 13.0* 0 3.5 0 10.0 6
6 11.0* 0 3.7 1 7.1 2 11.2 5
7 9.0* 0 11.3 2 2.0 Survived 12.2 3
8 8.5 0 7.0 2 l*+.3 2 l*+.5 3
9 11.6 Survived 11.0 1 15.5 *+ 12.5 5
10 9.8 1 11.2 2 7.9 *+ *+.5 1
11 6.9 Surv i ved 9.8 Survived 13.0 Survived 1**.3 *+
12 8.0 1 7.9 2 5.2 2 11.8 1
13 16.3 1 1*+.*+ Survived 8.0 3 13.5 *+
1** 9.5 1 10.6 2 10.5 1 10.3 Survived
15 10.2 0 6.0 1 5.5 *+ 11.0 2
16 **.7 Survived 9.0 2 12.0 1 12.8 5
17 15.5* 1 13.0* 1 10.5* 1 l*+.5 2
18 16.0 0 11.2 2 12.5 5 *+.0 0
19 10.*+ 1 11.0* 2 6.5 *+ 6.8 6
20 10.2* 1 10.8 1 7.6 0 10.0 *+
21 9.7 1 10.8 1 9.1 2 9.7 2
22 10.5 1 1^.5 2 13.0 7 10.0 6
23 11.6 1 8.0 1 8.9 2 15.0 10
T a b l e  13 (continued)
No. Plant
Rate of 1nfestat ion, Larvae/plant
I 2 4 6
Height
(cm)
Larvae** Hei ght 
(cm)
La rvae** Height
(cm)
Larvae** Hei ght 
(cm)
Larvae*
24 2.8 1 5.5 1 10.5 6 13.0 10
25 7.2 1 7.3 2 10.1 5 7.7 3
26 8.0 1 9.7 Survived 10.0 4 10.9 2
27 8.0 1 12.2 3 7.0 0 10.5 2
28 8.7 Survived 7.0 3 10.5 1 14.2 4
29 14.2 1 9.2 2 4.0 1 9.5 3
30 12.7 1 7.2 2 9.2 5 9.0 3
31 8.5 1 10.5 1 11.0 5 10.0 9
32 10.0 Surv i ved 9.3 0 6.3 0 10.5 6
33 9.2 1 11.7 3 2.0 0 9.5 1
34 10.2 1 9.5 1 8.3 9 11.0 3
35 13.2 1 15.0 1 8.5 0 14.4 6
Mean or 10.4 23 10.3 50 8.9 89 10.9 134
Total
Seedlings Eliminated 28 32 33 34
% Eliminated 80.0 91.4 94.3 97.1
% Killed 68.6 82.9 91.4 97.1
% Injured 11.4 8.5 2.9 0.0
% Larvae !Recovered 65.7 71.4 63.6 63.8
*  I n d i c a t e s  s e e d l i n g s  i n j u r e d  by  t h e  l a r v a e .
* *  S u r v i v e d  r e f e r s  t o  s e e d l i n g s  t h a t  s howed  no  v i s i b l e  s i g n s  o f  l a r v a l  d a m a g e .
1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15
16
17
18
Numbers of larvae recovered from 47-day-old sugarcane seedlings of C.P. 48-103 x 
L. 62-96 7 days after artificial infestation of first instar sugarcane borer 
larvae at the rates of 1, 2, 4, and 6 per plant. Louisiana State University, 
Baton Rouge, 1970.
  ____ Rate of Infestation, Larvae/Plant
1 2 4 6
Height Larvae'-* Height Larvae-* Height Larvae-* Height Larvae’-"*
(cm) (cm) (cm) (cm)
10.9 1 11.2 2 8.3 3 8.0
10.3 1 10.6 2 7.5* 3 12.9
8.3 1 7.2 0 8.0 2 10.0
12.0 1 11.0 2 7.2 1 7.2
10.9 1 12.5 1 6.5 3 15.2
15.5 3 7.5 0 8.5 4 10.5
15.4* 0 7.6 3 6.3 1 11.6
5.5 1 10.2 2 8.4 1 10.0
4.2 1 19.0* 2 8.5 4 14.3
9.8 1 10.0 4 7.7 4 12.5*
9.5 1 14.0 2 8.0 0 6.5
7.7 0 10.0 2 7.0 2 9.5
14.0 Survived 6.5 2 17.4 3 8.5
9.2* 0 11.0 2 9.8 2 6.0
10.6 1 7 A 1 11.1 4 9.5
9.5* 0 11.2 1 2.5 1 5.8
14.9 1 11.5 1 10.5 2 14.0
9.0 I 9.0 0 8.5* 0 6.5
12.2 1 11.0 2 6.0 2 8.0
10.0 1 10.8 2 10.0 2 16.8
10.0 1 8.4 0 9.0 2 6.3
9.2 0 10.5 2 7.7 3 7.5 N
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Table 14 (continued)
No. Plant
Rate of Larval Infestation, Larvae/Plant
1 2 4 6
Height
(cm)
Larvae** Height
(cm)
Larvae*-* Height
(cm)
Larvae*-'' Height
(cm)
Larvae’’
23 8.0 Survived 3.5 2 8.2 1 11.0 4
24 14.3 1 8.7 2 4.8 0 9.5 1
25 7.3 1 11.0 Survived 7.1 3 10.5 11
26 12.7 1 12.5 3 12.3 4 10.0 2
27 9.7 1 10.5 1 12.4* 2 10.0 1
28 12.3 9.8 0 11.5 2 11.5 15
29 14.0 1 9.5 1 11.0 2 10.3 8
30 11.0 1 7.5 1 9.0 3 7.0 4
31 4.0 1 8.2 1 8.5 2 8.5 1
32 13.5 I 10.5* I 14.5 1 9.5 0
33 10.2 1 12.2 2 12.0 2 8.3 4
3k 8.2 1 11.0 2 5.4 5 8.2 1
35 6.5 1 10.4 2 5.7 Survived 12.8 11
Mean or 10.3 31 10.1 53 8.8 76 9.8 133
Total
Seedlings Eliminated 33 34 34 35
% Eliminated 94.3 97.1 97.1 100.0
% Killed 85.7 91.4 88.5 97.1
% Injured 8 .6 5.7 8.6 2.9
% Larvae Recovered 88.6 75.7 54.3 63.3
*  I n d i c a t e s  s e e d l i n g s  i n j u r e d  b y  t h e  l a r v a e .
* *  S u r v i v e d  r e f e r s  t o  s e e d l i n g s  t h a t  s h o we d  n o  v i s i b l e  s i g n s  o f  l a r v a l  d a m a g e .
1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15
16
Numbers or larvae recovered from 47-day-old sugarcane seedlings of C.P. 52-68 x 
L. 62-96 7 days after artificial infestation of first instar sugarcane borer 
larvae at the rates of 1, 2, 4, and 6 larvae per plant. Louisiana State 
University, Baton Rouge, 1970.
_____________________ Rate of Larval Infestation, Larvae/Plant________________________
1 2 4 6
Height Larva©'"* Height Larvae** Height Larva©-' Height Larvae**
(cm) (cm) (cm) (cm)
17.0 Survived 20.5* 1 16.0 6 6.0
19.0 I 15.7* 1 11.5 4 5.0
10.4 1 17.0* 1 17.5* 1 11.5
12.6 1 3.8 2 14.5 7 8.1
15.5 1 12.3* 0 11.0 6 11.7*
19.5 1 14.5* 0 4.3 1 11.0*
21.0* 1 6.2 Survived 16.0 6 17.5*
10.2 1 12.5* 2 9.0 4 9.5
6.5 1 12.5 1 15.7 2 11.0*
3.5 1 15.3 3 7.0 2 9.5*
11.4 1 12.4* 1 6.0 2 15.5
9.0 Survived 5.5 1 15.1 1 3.2
10.6* 1 9.0 2 17.0 0 9.5
7.5* 1 8.3 4 6.0 2 18.0
10.0 1 6.0 1 12.2* 2 17-5
5.0 0 7.7 3 8.4 4 15.2
9.7 1 5.8 1 14.2 3 15.8
5.8 Surv i ved 7.2 2 13.0 2 11.5
14. 8* 0 4.8 0 11.4 2 14.9
4.5 0 4.0 2 16.5* 3 6.5
9.0 1 12.3 2 12.0 5 9.5
8.9 0 4.2 1 16.0 2 7.2*
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Table 15 (continued)
No. Plant
Rate of Larval Infestation, Larvae/Plant
1 2 4 6
Height
(cm)
Larvae** Height
(cm)
Larvae** Height
(cm)
Larvae** Height
(cm)
Larvae*
23 6.3 1 14.0 0 8.5 2 3.2 0
24 13.9 0 12.5 2 6.0 2 9.5 4
25 12.5 1 13.2 1 10.5 3 16.5 6
26 6.5 0 8.0 1 11.5 3 9.5 4
27 13.5 1 9.5 3 4.2 4 18.5 10
28 6.8 0 8.5 2 19.0 1 13.7 6
29 15.4 0 13.0 1 19.0* 4 15.5 9
30 12.3 3 9.0 1 16.0 4 11.5 4
31 4.5 Survived 15.0 2 7.6 2 2.6 0
32 9.7 1 6.0 2 4.0 1 8.0 5
33 7.3 1 11.5 2 15.0 5 9.0 2
3k 12.0 1 12.5 1 5.0 2 8.5 8
35 8.5 1 14.0 2 - -
Mean or 10.6 25 10.4 51 11.7 100 10.9 136
Total
Seedlings Eliminated 31 34 34 34
% Eliminated 88.5 97.1 100.0 100.0
% Killed 77.1 77.1 88.2 82.4
% Injured 11.4 20.0 11.8 17.6
% Larvae Recovered 71 .4 72.9 73.5 66.7
*  I n d i c a t e s  s e e d l i n g s  i n j u r e d  b y  t h e  l a r v a e .
* *  S u r v i v e d  r e f e r s  t o  s e e d l i n g s  t h a t  s howed  no  v i s i b l e  s i g n s  o f  l a r v a l  d a m a g e .
79
Table 16. Analysis of variance of numbers of larvae recovered/ 
plant vs different rates of larval infestation. 
Louisiana State University, Baton Rouge, 1970.
Degree of Sum of Mean
Source Freedom Squares Square F-Value
Total
Rates of
Infestat ion
395
3
1793.00
527.08 175.69 5 k M ‘
Error 392 1265.92 3.23
Table 17- Analysis of variance of numbers of larvae 
recovered/plant vs sugarcane crosses. 
Louisiana State University, Baton Rouge, 
1970.
Degree of Sum of Mean
Source Freedom Squares Square F-Value
Total 395 1793.00
Cross 2 3.04 1 ..52 0.33 ns
Error 393 1789-96 4.55
T a b l e  18.  P e r c e n t a g e s  o f  s u g a r c a n e  s e e d l i n g s  e l i m i n a t e d  a nd  s u g a r c a n e  b o r e r  l a r v a e  r e c o v e r e d
7 d a y s  a f t e r  i n f e s t i n g  s e e d l i n g s  w i t h  2 l a r v a e / p l a n t  i n  t h e  l a b o r a t o r y .  L o u i s i a n a
S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 970 .
Seed 1i ngs Age Height
No. of Seedli ngs 
Eliminated
% Seedlings 
Eliminated
Cross 1nfested (Days) (cm) Killed 1nj ured Total Killed 1 nj ured Total
C.P. 48-103 x 
C.P. 52-68
209 68 12.9 114 27 141 54.5 13.0 67.5
C.P. 48-103 x 
L. 62-96
103 80 14.9 56 8 64 54.4 7.7 62.1
C.P. 52-68 x 
L. 62-96
96 80 17.3 67 10 77 69.8 10.4 80.2
No. of Larvae
Larvae % Recovered
Cross Recovered Recovery Per Plant
C.P. 48-103 x 214 51.2 1.5
C.P. 52-68
C.P. 48-103 x 96 46.6 1.5
L. 62-96
C.P. 52-68 x 128 66.7 1.7
L. 62-96
oo
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Table 19. Frequency table of numbers of larvae recovered from 
individual sugarcane seedlings infested with 2 first 
instar sugarcane borer larvae. Louisiana State 
University, Baton Rouge, 1970.
Larvae
Recovered C.P. 48-103 x C.P. 48-103 x C.P. 52-68 x
Per Plant C.P. 52-68 L. 62-96 L. 62-96 Total
0 33 18 19 70
1 50 25 25 100
2 35 11 16 62
3 12 4 8 24
4 5 1 5 11
5 3 1 1 5
6 2 1 3
7 1 1 2
8 2 2 4
9 1 1
Total 141 64 77 282
Larvae 214 96 128 438
Mean 1.5 1.5 1.7 1.6
T a b l e  20. Numbers  o f  l a r v a e  r e c o v e r e d  f r o m  s e e d l i n g s  o f  d i f f e r e n t  h e i g h t  when  t h e  s u g a r c a n e
c r o s s  C.P. 48-103 X C.P. 52-68 was  i n f e s t e d  w i t h  2 f i r s t  i n s t a r  s u g a r c a n e  b o r e r
l a r v a e / s e e d l i n g .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1970.
Larvae Larvae
Height No. of Recovered Height No. of Recovered
(cm) Seed 1i ngs Total Avg. (cm) Seed 1i ngs Total Avg
4.0 1 1 1.0 14.0 3 2 0.7
5.5 3 5 1.7 14.5 2 3 1.5
6.0 1 1 1.0 15.0 4 4 1.0
6.5 4 5 1.3 15.3 1 0 0.0
6.7 1 1 1.0 15.5 3 4 1.3
7.0 4 9 2.3 15.7 1 2 2.0
7.5 5 5 1.0 16.0 6 19 3.2
8.0 2 3 1.5 16.5 4 4 1.0
8.5 4 7 1.8 17.0 7 13 1.9
9.0 9 11 1.2 17.3 1 1 1.0
9.3 1 4 4.0 17.5 5 5 1.0
9.5 2 1 0.5 18.0 2 5 2.5
10.0 3 2 0.7 18.2 1 0 0.0
10.2 2 4 2.0 18.3 1 1 1.0
10.5 9 13 1.4 18.5 7 17 2.4
10.6 1 1 1.0 18.7 1 1 1.0
11.0 4 5 1.3 19.4 1 1 1.0
11.5 2 3 1.5 20.0 4 3 0.8
11.8 1 0 0.0 20.5 2 2 1.0
12.0 2 4 2.0 21.0 1 2 2.0
12.2 1 2 2.0 21.5 2 1 0.5
12.5 3 6 2.0 22.0 1 1 1.0
13.0 5 5 1 .0 22.2 1 1 1.0
13.2 1 1 1.0 22.5 2 4 2.0
T a b l e  20  ( c o n t i n u e d )
Height
(cm)
No. of 
Seedlings
Larvae
Recovered Height
(cm)
No. of 
Seed 1i ngs
Larvae
Recovered
Total Avg. Total Avg.
13.3 1 1 1.0 23.3 1 2 2.0
13.4 1 3 3.0 24.0 1 2 2.0
13.5 3 11 3.7 Total 141 214 1.5
oo
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T a b l e  21. Numbers  o f  l a r v a e  r e c o v e r e d  f r o m  s e e d l i n g s  o f  d i f f e r e n t  h e i g h t  when t h e  s u g a r c a n e  c r o s s
C . P .  48-103 x L.  62-96 was  i n f e s t e d  w i t h  2 f i r s t  i n s t a r  s u g a r c a n e  b o r e r  l a r v a e / s e e d l i n g .
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1970.
Larvae Larvae
leight
(cm)
No. of 
Seedlings
Recovered Height
(cm)
No. of 
Seed 1i ngs
Recovered
Total Avg. Total Avg
8.0 1 8 8.0 16.0 6 5 0.8
8.5 1 2 2.0 16.5 1 1 1.0
9.0 2 4 2.0 17.0 1 0 0.0
9.5 1 0 0.0 17.5 2 2 1.0
10.0 1 0 0.0 18.0 4 3 0.8
10.5 1 1 1.0 18.5 3 5 1.7
11.5 1 1 1.0 19.0 2 5 2.5
12.0 4 5 1.3 20.0 2 7 3.5
12.5 3 2 0.7 20.5 2 1 0.5
13.0 6 13 2.2 21.0 1 8 8.0
13.5 6 11 1.8 21.5 1 1 1.0
14.0 4 2 0.5 22.5 2 3 1.5
14.5 4 4 1.0 23.0 1 1 1.0
15.0 1 1 1.0 Total 64 96 1.5
Table 22. Numbers of larvae recovered from seedlings of different height when the sugarcane cross 
C.P. 52-68 x L. 62-96 was infested with 2 first instar sugarcane borer larvae/seedling. 
Louisiana State University, Baton Rouge, 1970.
Larvae Larvae
Height No. of Recovered Height No. of Recovered
(cm) Seed 1i ngs Total Avg. (cm) Seed 1i ngs Total Avg
7.0 1 1 1.0 18.5 1 0 0.0
8.3 1 0 0.0 19.0 I 3 3.0
9.0 3 9 3.0 20.0 1 1 1.0
9.5 1 4 4.0 20.5 1 1 1.0
10.0 3 4 1.3 21.0 3 3 1.0
11.0 2 5 2.5 21.5 4 1 0.3
11.5 2 3 1.5 22.0 4 9 2.3
12.0 2 3 1.5 23.5 3 1 0.3
12.5 1 1 1.0 24.0 2 10 5.0
13.0 2 2 1.0 24.5 1 3 3.0
13.5 2 3 1.5 24.8 1 1 1.0
14.0 5 4 0.8 25.8 1 3 3.0
14.5 3 12 4.0 26.5 1 0 0.0
15.0 3 2 0.7 27.0 2 1 0.5
15.5 5 14 2.8 28.0 3 3 1.0
16.0 1 1 1.0 29.0 1 3 3.0
16.5 3 7 2.3 30.0 1 3 3.0
17-0 3 4 1.3 34.0 1 2 2.0
17.3 1 1 1.0 Total 77 128 1.7
17.5 1 0 0.0
Table 23. Percentages of seedlings eliminated and larvae 
recovered from 120-day-old sugarcane seedlings 
of C.P. 48-103 x 62-96 individually infested 
with 2 sugarcane borer larvae in the laboratory 
and greenhouse. Louisiana State University, 
Baton Rouge, 1970.
Laboratory Greenhouse
S eed1i ngs 1nfes ted 104 104
Height, cm 15.0 15.4
Seedlings Eliminated 87 87
K i11ed 72 67
1nj ured 15 20
% Seedlings Eliminated 83.7 83.7
%  Killed 69.2 64.4
% Injured 14.5 19.3
Larvae Recovered 133 112
% Recovery 63.9 53.8
88
Table 2k. Frequency table of numbers of larvae recovered/
plant from 120-day-old seedlings of C.P. ^8-103 x 
L. 62-96 infested with first instar sugarcane 
borer larvae at the rate of 2 larvae/plant in the 
laboratory and greenhouse. Louisiana State 
University, Baton Rouge, 1970.
Larvae Recovered 
Per Plant
Frequency
Laboratory Greenhouse
0 15 20
1 28 k2
2 30 15
3 12 6
k 1 1
5 1 1
6 1
7 1
Total 87 87
Larvae 133 112
Mean' 1.5 1.3
^Student's t-Test indicated no significant difference between 
the two means at 5% level of probability.
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Table 25. Numbers of sugarcane seedlings surviving 
the reinfestation at the rate of 10 
larvae/individual seedling in the green­
house. Louisiana State University, Baton 
Rouge, 1971.
No. No.
Cross Reinfested Survived
C.P. 48-103 X C.P. 52-68 135 3
C.P. 48-103 x L. 62-96 147 0
C.P. 52-68 x L. 62-96 79 0
Total 361 3
Table 26. Seedling elimination and percentage of larval recovery from 34-day-old sugarcane 
seedlings of N.Co 310 x C.P. 52-68 and N.Co 310 x L. 60-25 after 3 successive 
infestations of first instar sugarcane borer larvae at the rate of 1 larva/plant. 
Louisiana State University, Baton Rouge, 1971.
Seedling Elimination in 3 1nfestations
1st 2nd 3rd
Cross
Height
(cm)
No.
Tested
No.
K i11ed %
No.
K i11ed
No.
% Killed % Total
N.Co 310 x 
C.P. 52-68
1.31 559 272 48.7 169 30.2 53 9.5 88.4
N.Co 310 x 
L. 60-25
1.33 575 223 38.9 168 29.2 100 17.3 85.4
Larval Recovery i,n 3 1nfestations
1st 2nd 3rd
Cross
Larvae
Recovered %
Larvae
Recovered' %
Larvae
Recovered1 % Mean
N.Co 310 x 
C.P. 52-68
315(559) 56.4 210(287) 73.2 51(118) 43.2 57.6
N.Co 310 x 
L. 60-25
286(575) 49.7 209(352) 59.4 75(184) 40.8 49.9
^Figures in parentheses are the original numbers of larvae released in each infestation.
Table 27. Frequency table of numbers of larvae recovered/plant from different height of
34-day-old sugarcane seedlings of N.Co 310 x C.P. 52-68 and N.Co 310 x L. 60-25 
after 3 successive infestations of first instar sugarcane borer larvae. 
Louisiana State University, Baton Rouge, 1971.
Larvae 
Recovered 
Per Plant
N.Co 310 x C.P,. 52-68 N.Co 310 x L. 60-25
0.9 cm
1.0- 
1.9cm 2,.9 cm
3.0-
3.9 cm Total 0.9 cm
1.0- 
1.9 cm
2.0-
2.9 cm
3.0- 
3.9 cm Tota
0 59 139 18 215 47 143 7 2 199
1 16 107 18 2 143 11 147 17 175
2 4 54 6 2 66 1 38 11 1 51
3 1 21 8 30 2 21 3 26
4 15 4 19 2 14 4 20
5 3 3 6 4 2 1 7
6 3 2 5 3 2 5
7 2 4 6 1 2 3
8 3 3 2 2
9 1 1
10 1 1
11 1 1
12 I 1
Total 84 348 60 4 494 63 374 49 5 491
Larvae 41 423 106 6 576 27 415 110 18 570
Mean 0.5 1.2 1.8 1.5 1.2 0.4 1.1 2.2 3.6 1.2
Table 28. Result of reinfestations of sugarcane borer larvae on sugarcane seedlings of 
N.Co 310 x C.P, 52-68 and N.Co 310 x L. 60-25 surviving the 3 successive 
infestations in early stage of seedling development. Louisiana State University, 
Baton Rouge, 1971.
 Reinfestation in the_Laborator^_______________________
______________ Seedlings_Eliminated____________
K?11ed Injured Total Larval Recovery
Cross Infested No. % No. %  No. % Recovered %
N.Co 310 x 65 12 18.5 2 3.0 14 21.5 23(130) 17-7
C.P. 52-68
N.Co 310 x 84 12 14.3 1 1.2 13 15.5 19(168) 11.3
L. 60-25
Re infestation in the Greenhouse^
Seedlings Eliminated
Killed 1 n j u red Total Larval Recovery Seedli ngs
Cross 1nfested No. % No. % No. % Recovered % Selected
N.Co 310 x 
C.P. 52-68
51 18 35.3 1 2.0 19 37.3 18(102) 17.7 5.7
N.Co 310 x 
L. 60-25
71 17 23.9 3 4.3 20 28.2 22(142) 15.3 8.9
Numbers in parentheses are the original numbers of larvae released.
2
Based on the initial numbers of seedlings tested.
3
Reinfestation rate 2 larvae/plant.
Table 29. Numbers of sugarcane seedlings eliminated by 3 successive infestations at the rate of 
2 larvae/plant in the laboratory. Louisiana State University, Baton Rouge, 1971.
Cross
Age
(Days)
Height
(cm)
Seedli ngs 
Tested
% Seedlings Eliminated in 3 Infestations
1st 2nd
K i11ed 1nj ured Total K i11ed 1 nj ured Total
N.Co 310 x 64 5.8 70 38.6 7.1 45.7 25.7 8.6 34.3
C.P. 44-101 (27) (5) (32) (18) (6) (24)
C.P. 52-68 x 64-74 5.0 313 30.0 7.7 37.7 14.7 16.9 31.6
N.Co 310 (94) (24) (118) m (53) (99)
N.Co 310 x 64-74 6.0 287 40.1 15.3 55.4 12.9 14.3 27.2
C.P. 52-68 (115) (44) (159) (37) (*i) (78)
N.Co 310 x 64-74 5.9 393 31.6 21.1 52.7 11.5 11.5 23.0
L. 60-25 (124) (83) (207) (^5) (^5) (90)
C.P. 52-68 x 63 8.3 105 58.1 19.0 77.1 8.6 6.6 15.2
L. 62-96 (61) (20) (81) (9) (7) (16)
% Seedlings Eliminated 
in 3 Infestations
__________ 3rd___________   % Elimination______
Cross Killed Injured Total Killed Injured Total
N.Co 310 x 7.1 4.3 11.4 71.4 20.0 91.4
C.P. 44-101 (5) (3) (8) (50) (14) (64)
C.P. 52-68 x 7.0 8.9 15.9 51.7 33.5 85.2
N.Co 310 (22) (28) (50) (162) (105) (267)
T a b l e  29  ( c o n t i n u e d )
Cross
% Seedlings Eliminated 
in 3 Infestations 
3rd % Elimination
Killed 1nj ured Total Killed 1 nj ured Total
N.Co 310 x 4.2 b.2 8.b 57.2 33.8 91.0
C.P. 52-68 (12) (12) (2b) ( m (97) (261)
N.Co 310 x 5.9 6.3 12.2 49.0 38.9 87.9
L. 60-25 (23) (25) m (192) (153) (345)
C.P. 52-68 x 1.9 1.0 2.9 68.6 26.6 95.2
L. 62-96 (2) (0 (3) (72) (28) (100)
Numbers in parentheses are numbers of seedlings eliminated by larval 
i nfestat ion.
T a b l e  3 0 .  F r e q u e n c y  t a b l e  o f  n u m b e r s  o f  l a r v a e  r e c o v e r e d / p l a n t  f r o m  6 3 -  t o  7 4 - d a y - o l d
s u g a r c a n e  s e e d l i n g s  a f t e r  3 s u c c e s s i v e  i n f e s t a t i o n s  o f  s u g a r c a n e  b o r e r  l a r v a e
a t  t h e  r a t e  o f  2 / p l a n t .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  197 1 .
Larvae 
lecovered 
>er Plant
N.Co 310 x 
C.P. 44-101
C.P. 52-68 x 
N.Co 310
N.Co 310 x 
C.P. 52-68
N.Co 310 x 
L. 60-25
C.P. 52-68 x 
L. 62-96 Total
0 10 65 55 90 11
/
231
1 26 69 78 114 32 319
2 15 60 68 58 30 231
3 7 25 23 40 11 106
4 2 20 15 17 8 62
5 2 13 7 9 3 34
6 1 4 6 8 3 22
7 1 4 5 5 2 17
8 2 2 3 7
9 2 2
10 1 2 3
11 2 1 3
Total 64 26 7 261 345 100 1037
Larvae 108 527 485 581 204 1905
Mean 1.7 2.0 1.9 1.7 2.0 1.8
Table 31. Percentages of larvae recovered from 63- to 74-day-old sugarcane 
seedlings of 5 crosses after 3 successive infestations of first 
instar sugarcane borer larvae at the rate of 2 larvae/plant. 
Louisiana State University, Baton Rouge, 1971.
1st Infestation 2nd Infestation
Cross
No.
Released
No.
Recovered %
No.
Released
No.
Recovered %
N.Co 310 x 
C.P. 44-101
140 62 44.3 72 36 50.0
C.P. 52-68 x 
N.Co 310
626 278 44.4 390 183 46.9
N.Co 310 x 
C.P. 52-68
574 346 60.3 256 108 42.2
N.Co 310 x 
L. 60-25
786 386 49.1 372 146 39.2
C.P. 52-68 x 
L. 62-96
210 165 78.6 48 36 75.0
3rd Infestation 
No. No.
Cross Released Recovered % Mean
N.Co 310 x 28 10 35-7 43.3
C.P. 44-101
C.P. 52-68 x 192 66 34.4 41.9
N.Co 310
T a b l e  31 ( c o n t i n u e d )
Cross
3rd Infestation 
No. No.
Re1eas ed Recovered % Mean
N.Co 310 x 
C.P. 52-68
100 31 31.0 kk.S
N.Co 310 x 
L. 60-25
192 ^9 25.6 38.0
C.P. 52-68 x 
L. 62-96
16 3 18.8 57.5
KD
Table 32. Numbers of sugarcane seedlings eliminated by 3 successive larval infestations with an 
increased rate of first infestation (10 larvae/pot). Louisiana State University, 
Baton Rouge, 1971.
Cross
Age
(Days)
Height
(cm)
No.
Tested
% Seedlings Eliminated in 3 Infestations
1st 2nd
Killed 1nj ured Total Killed 1nj ured Total
C.P. 52-68 x 108 6.0 97 29.9 10.3 40.2 9.3 0.0 9.3
N.Co 310 (29) (10) (39) (9) (0) (9)
N.Co 310 x 108 9.4 98 16.3 12.3 28.6 7.1 15.3 22.4
C.P. 52-68 (16) (12) (28) (7) (15) (22)
N.Co 310 x 108 10.5 104 25.0 14.4 39.4 21.2 13.4 34.6
L. 60-25 (26) (15) (*n> (22) (14) (36)
L. 64-30 x 97 10.5 101 24.8 11.8 36.6 5.9 14.9 20.8
C.P. 67-404 (25) (12) (37) (6) (15) (21)
L. 60-25 x 97 12.2 101 37.6 20.8 58.4 5.0 8.9 13.9
C.P. 66-346 (38) (21) (59) (5) (9) (14)
C.P. 52-68 x 97 11.8 102 70.6 9.8 80.4 2.9 4.0 6.9
L. 62-96 (72) (10) (82) (3) (*0 (7)
% Seedlings Eliminated 
in 3 Infestations
___________ 3rd___________   % Elimination______
Cross Killed Injured Total Killed Injured Total
C.P. 52-68 x 9.3 18.5 27.8 48.5 28.8 77-3
N.Co 310 (9) (18) (27) (47) (28) (75) VO
oo
T a b l e  32 ( c o n t i n u e d )
% Seedlings Eliminated 
in 3 Infestations
Cross
3rd % Eliminated
Killed 1 nj u red Total K i11ed 1 nj ured Total
N.Co 310 x 13.3 17.3 30.6 36.7 44.9 81.6
C.P. 52-68 (13) (17) (30) (36) (44) (80)
N.Co 310 x 3.8 9.6 13.4 50.0 37.4 87.4
L. 60-25 (*0 (10) 0*0 (52) (39) (91)
L. 64-30 x 7.9 13.9 21.8 38.6 40.6 79.2
C.P. 67-404 (8) (14) (22) (39) (41) (80)
L. 60-25 x 5.0 8.9 13.9 47.6 38.6 86.2
C.P. 66-346 (5) (9) (14) (48) (39) (87)
C.P. 52-68 x 5.9 4.9 10.8 79-^ 18.7 98.1
L. 62-96 (6) (5) (11) (81) (19) (100)
Numerals in parentheses are numbers of seedlings eliminated by larval 
infestations.
T a b l e  3 3 .  F r e q u e n c y  t a b l e  o f  n u m b e r s  o f  l a r v a e  r e c o v e r e d / p l a n t  f r o m  9 7 -  a nd  1 0 8 - d a y - o l d
s u g a r c a n e  s e e d l i n g s  a f t e r  3 s u c c e s s i v e  i n f e s t a t i o n s  o f  f i r s t  i n s t a r  s u g a r c a n e
b o r e r  l a r v a e .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 9 7 1 - ^
Larvae C.P. 52-68 N.Co 310 N.Co 310 L. 64-30 L. 60-25 C.P. 52-68
Recovered X X X X X X
Per Plant N.Co 310 C.P. 52-68 L. 60-25 C.P. 67-404 C.P. 66-346 L. 62-96 Total
0 25 26 34 39 26 29 179
1 29 26 27 14 24 23 143
2 8 13 8 9 12 17 67
3 4 6 7 9 8 12 46
4 b b 2 3 3 4 20
5 1 1 b 2 5 6 19
6 1 1 2 1 5 3 13
7 1 2 2 1 2 8
8 1 1 1 3
9 2 3 1 6
10 1 1 2 4
11 1 1
12 1 1
15 1 1
17 1 1
21 1 1
Total 75 80 91 80 87 100 513
Larvae 109 119 164 133 173 220 918
Mean 1.5 1.5 1.8 1.7 2.0 2.2 1.8
Virst infestation was made with 10 larvae/pot, and the remaining 2 infestations were made with 
2 larvae/plant.
o
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Table 34. Percentages of larvae recovered from 97- and 108-day-old sugarcane 
seedlings of 6 crosses after 3 successive infestations of first 
instar sugarcane borer larvae. Louisiana State University, Baton 
Rouge, 1971.
1st Infestation' 2nd 1nfestat ion2
No.
Cross Released
No.
Recovered %
No.
Released
No.
Recovered %
C.P. 52-68 x 350 
N.Co 310
73 20.9 116 10 8.6
N.Co 310 x 350 
C.P. 52-68
41 11.7 140 33 23.6
N.Co 310 x 350 
L. 60-25
96 27.4 126 49 38.9
L. 64-30 x 350 
C.P. 67-404
95 27.1 128 26 20.3
L. 60-25 x 350 
C.P. 66-346
147 42.0 84 12 14.3
C.P. 52-68 x 350 
L. 62-96
206 58.9 40 5 12.5
3rd1 Infestation^
Cross
No.
Released
No.
Recovered % Mean
C.P. 52-68 x 
N.Co 310
98 26 26.5 18.7
T a b l e  34  ( c o n t i n u e d )
3rd
2
1nfestat ion
Cross
No.
Released
No.
Recovered % Mean
N.Co 310 x 
C.P. 52-68
96 45 46.9 27.4
N.Co 310 x 
L. 60-25
54 19 35.2 33.8
L. 64-30 x 
C.P. 67-404
86 12 13.9 20.4
L. 60-25 x 
C.P. 66-346
56 14 25.0 27.1
C.P. 52-68 x 
L. 62-96
26 9 34.6 35.3
Infestation was made with 10 larvae/pot.
2
Infestation was made with 2 larvae/plant.
Table 35. Percent elimination of sugarcane seedlings after 3 successive larval infestations 
at a rate of 2 larvae/plant in replicated screening experiment. Louisiana State 
University, Baton Rouge, 1971.
% Elimination
No. Killed 1nj ured Total
Replicat ion Infested No. % No. % No. %
N.Co 310 x C.P . 52-68
1 12 6 50.0 5 41.7 11 91.7
11 12 6 50.0 3 25.0 9 75.0
111 12 6 50.0 2 16.7 8 66.7
IV 11 6 54.5 3 27.3 9 81.8
V 11 5 *+5.5 6 54.5 11 100.0
VI 12 6 50.0 3 25.0 9 75.0
VI1 9 2 22.2 3 33 A 5 55.6
VI 11 11 7 63.6 4 36.4 11 100.0
IX 7 4 57.1 3 42.9 7 100.0
Total or Avg. 
Age, days 
Height, cm
97
96
6.8
48 49.2 
N.Co 310 x L.
32
60-25
33.7 80 82.9
1 11 5 45.5 4 36.3 9 81.8
11 12 5 **1.7 6 50.0 11 91.7
111 10 1 10.0 7 70.0 8 80.0
IV 12 4 33.3 7 58.4 11 91.7
V 11 4 36.4 7 63.6 11 100.0
VI 12 4 33.3 6 50.0 10 83.3
VI1 12 5 41.6 5 41.7 10 83.3
VI11 12 5 41.7 4 33.3 9 75.0
IX 9 6 66.7 2 22.2 8 88.9
Total or Avg. 
Age, days 
Height, cm
101
96
6.6
39 38.9 48 47.3 87 86.2
T a b l e  35 ( c o n t i n u e d )
Rep]ication
No.
1nfested
% Elimination
K i11ed Injured Total
No. % No. % No. %
C.P. 52-68 x N.Co 310
1 12 8 66.7 2 16.6 10 83.3
11 12 7 58.3 5 41.7 12 100.0
111 10 6 60.0 3 30.0 9 90.0
IV 11 6 54.5 4 36.4 10 90.9
V 11 6 54.5 4 36.4 10 90.9
VI 12 8 66.7 4 33.3 12 100.0
VI1 11 7 63.6 2 18.2 9 81.8
VI 11 12 5 41.7 6 50.0 11 91.7
IX 7 5 71.4 1 14.3 6 85.7
Total or Avg. 98 58 59.7 31 30.8 89 90.5
Age, days 96
Height, cm 5.4
L. 60-25 x L. 65-69
1 11 7 63.6 4 36.4 11 100.0
11 12 7 58.3 5 41.7 12 100.0
111 12 8 66.7 3 25.0 11 91.7
IV 12 9 75.0 3 25.0 12 100.0
V 12 6 50.0 5 41.7 11 91.7
VI 12 12 100.0 0 0.0 12 100.0
VI1 12 8 66.7 4 33.3 12 100.0
VI11 11 8 72.7 2 18.2 10 90.9
IX 9 6 66.7 3 33.3 9 100.0
Total or Avg. 103 71 68.9 29 28.2 100 97.1
Age, days 85
Height, cm 7.1
T a b l e  35 ( c o n t i n u e d )
% Elimination
No. Killed In]ured Total
Replicat ion 1nfested No. % No. % No. %
1 12 9
L. 60-25 x C.P. 
75.0
66-346
3 25.0 12 100.0
11 12 10 83.3 2 16.7 12 100.0
111 12 7 58.3 5 41.7 12 100.0
IV 12 8 66.7 4 33.3 12 100.0
V 12 7 58.3 5 41.7 12 100.0
VI 12 8 66.7 3 25.0 11 91.7
VI1 12 8 66.7 4 33.3 12 100.0
VI 11 12 8 66.7 4 33.3 12 100.0
IX 9 3 33.3 5 55.6 8 88.9
Total or Avg. 105 68 63.9 35 33.9 103 97.8
Age, Days 
Height, cm
1
85
9.2
12 9
L. 64-30 x C.P. 
75.0
67-404
3 25.0 12 100.0
11 12 5 41.7 7 58.3 12 100.0
III 12 11 91.7 1 8.3 12 100.0
IV 12 6 50.0 6 50.0 12 100.0
V 12 5 41.7 7 58.3 12 100.0
VI 11 5 45.5 5 45.4 10 90.9
VI1 11 5 45.5 6 54.5 11 100.0
VI11 12 10 83.3 2 16.7 12 100.0
IX 9 2 22.2 7 77.8 9 100.0
Total or Avg. 103 58 55.2 44 43.7 102 98.9
Age, Days 
Height, cm
85
11.0
T a b l e  35 ( c o n t i n u e d )
% Elimination
No. K i 11ed 1ni ured Total
Replicat ion 1nfested No. % No. % No. %
1 12 10
C.P. 52-68 x L. 
83.3
62-96
2 16.7 12 100.0
11 12 9 75.0 3 25.0 12 100.0
111 12 9 75.0 3 25.0 12 100.0
IV 12 6 50.0 6 50.0 12 100.0
V 12 9 75.0 3 25.0 12 100.0
VI 12 9 75.0 2 16.7 11 91.7
VI1 12 5 41.7 7 58.3 12 100.0
VI11 12 7 58.3 5 41.7 12 100.0
IX 9 8 88.9 1 11.1 9 100.0
Total or Avg. 10£ 72 69.1 32 30.0 104 99.1
Age, Days 
Height, cm
85
10.4
T a b l e  3 6 .  F r e q u e n c y  t a b l e  o f  n u m b e r s  o f  l a r v a e  r e c o v e r e d / p l a n t  f r o m  8 5 -  an d  96- d a y - o l d
s u g a r c a n e  s e e d l i n g s  o f  7 c r o s s e s  a f t e r  3 s u c c e s s i v e  i n f e s t a t i o n s  o f  f i r s t
i n s t a r  s u g a r c a n e  b o r e r  l a r v a e .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 971 .
Larvae 
Recovered 
Per Plant
N.Co 310
X
C.P. 52-68
N.Co 310
X
L. 60-25
C.P. 52-68
X
N.Co 310
L. 60-25
X
L. 65-69
L. 60-25 L. 64-30 C.P. 52-68
X X X
C.P. 66-346 C.P.67-404 L. 62-96 Total
0 23 28 30 23 29 20 15 168
1 36 30 35 31 31 28 26 217
2 11 14 14 24 18 14 22 117
3 3 9 8 8 14 9 22 73
4 4 3 1 4 5 12 10 39
5 1 1 5 3 7 4 21
6 1 3 4 2 10
7 2 1 2 5 10
8 1 1 1 2 5
9 1 1
10 1 1 1 3
12 1 1
Total 80 87 89 100 103 102 104 665
Larvae 102 116 101 177 166 256 234 1152
Mean 1.3 1.3 1.1 1.8 1.6 2.5 2.3 1.7
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Table 37. Analysis of variance of percent seedling elimination in 
7 crosses after 3 successive infestations of first 
instar sugarcane borer larvae. Louisiana State 
University, Baton Rouge, 1971.
Source
Degree of 
Freedom
Sum of 
Squares
Mean
Square F-Value
Total 62 8908.22
Cross 6 3809.60 634.93 6.44**
Replication 8 367.14 45.89 0.47
Error 48 4731.48 98.57
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Table 38. Analysis of variance of numbers of larvae 
recovered/plant from sugarcane seedlings of 
7 crosses after 3 successive infestations 
of first instar sugarcane borer larvae. 
Louisiana State University, Baton Rouge,
1971
Degree of Sum of
Source Freedom Squares
Mean
Square F-Value
Total 664 2190.35
Cross 6 158.52 26.42 8.55**
Error 658 2031.83 3.09
T a b l e  3 9 .  Number  a n d  p e r c e n t  e l i m i n a t i o n  o f  s u g a r c a n e  s e e d l i n g s  a f t e r  3 s u c c e s s i v e
i n f e s t a t i o n s  w e r e  m a d e ,  t h e  f i r s t  a t  a  r a t e  o f  3 . 3  l a r v a e / s e e d l i n g ,  t h e  s e c o n d
a n d  t h i r d  a t  a  r a t e  o f  2 / s e e d l i n g .  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  1 9 7 1 .
% Elimi nation
No. K i11ed 1 nj ured Total
Replicat ion 1nfested No, % No. % No. %
1 15 10
L. 60-25 x 
66.7
L. 65-69 
2 13.3 12 80.0
11 15 8 53.3 1 6.7 9 60.0
111 15 10 66.7 2 13.3 12 80.0
IV 15 8 53.3 4 26.7 12 80.0
Total or Avg. 60 36 60.0 9 15.0 45 75.0
Age, days 
Height, cm
1
89
9.2
15 7
N.Co 310 x C 
46.7
.P. 52-68 
6 40.0 13 86.7
11 15 6 40.0 6 40.0 12 80.0
1 11 15 5 33.4 5 33.3 10 66.7
IV 15 4 26.7 7 46.6 11 73.3
Total or Avg. 60 22 36.7 24 40.0 46 76.7
Age, days 
Height, cm ,
1
100
10.1
15 7
C.P. 52-68 x 
46.7
N.Co 310 
5 33.3 12 80.0
11 15 6 40.0 3 20.0 9 60.0
1 11 14 11 78.6 2 14.3 13 92.9
IV 14 8 57.1 4 28.6 12 85.7
Total or Avg. 58 32 55.6 14 24.1 46 79.7
Age, days 
Height, cm
100
6.2
T a b l e  39  ( c o n t i n u e d )
% Elimination
No. Killed 1nj ured Total
Replicat ion 1nfested No. % No. % No. %
L. 64-30 x C.P,. 67-404
1 15 9 60.0 4 26.7 13 86.7
1 1 14 6 42.9 6 42.8 12 85.7
1 11 13 6 46.2 4 30.7 10 76.9
IV 15 2 13.3 10 66.7 12 80.0
Total or Avg. 57 23 40.6 24 41.7 47 82.3
Age, days 89
Height, cm 11.1 N.Co 310 x L. 60-25
1 15 5 33.3 9 60.0 14 93.3
11 15 2 13.3 11 73.4 13 86.7
111 15 5 33.3 6 40.0 11 73.3
IV 14 7 50.0 6 42.9 13 92.9
Total or Avg. 59 19 32.5 32 54.1 51 86.6
Age, days 100
Height, cm 9.3 L.. 60-25 x C.P. 66-346
1 15 13 86.7 2 13.3 15 100.0
11 15 9 60.0 5 33.3 14 93.3
111 14 11 78.6 1 7.1 12 85.7
IV 14 4 28.6 7 50.0 11 78.6
Total or Avg. 58 37 63.5 15 25.9 52 89.4
Age, days 89
Height, cm 10.9
C.P. 52-68 x L. 62-96
1 14 12 85.7 2 14.3 14 100.0
11 14 13 92.9 1 7.1 14 100.0
T a b l e  39  ( c o n t i n u e d ) ’
% Elimination
No. K i11ed 1nj ured Total
Replicat ion 1nfested No. % No. % No. %
C.P. 52-68 x L. 62-96
11 1 14 11 78.6 1 7.1 12 85.7
IV 15 12 80.0 3 20.0 15 100.0
Total or Avg. 
Age, days 
Height, cm
57
89
12.6
48 84.3 7 12.1 55 96.4
Table 40. Frequency table of numbers of larvae recovered/plant from 89“ and 100-day-old 
sugarcane seedlings after 3 successive infestations of first instar sugarcane 
borer larvae in replicated screening experiment. Louisiana State University, 
Baton Rouge, 1971 •
Larvae L. 60-25 N.Co 310 C.P.52-68 L.64-30 N.Co310 L. 60-25 C.P. 52-68
Recovered X X X X X X X
Per Plant L. 65-69 C.P.52-68 N.Co310 C.P.67-404 L.60-25 C.P.66-346 L. 62-96 Total
0 8 11 15 12 11 8 6 71
1 21 19 13 13 16 19 8 119
2 8 7 13 10 10 9 5 62
3 5 3 2 5 8 2 14 39
4 1 3 1 3 4 6 4 22
5 1 3 4 1 9
6 1 1 1 1 1 5
7 1 2 2 5
8 1 1 2
9 1 1 1 2 5
10 1 1 2
13 1 1
Total 45 46 46 47 51 52 55 342
Larvae 71 74 65 84 92 116 150 652
Mean 1.6 1.6 1.4 1.8 1.8 2 . 2 2.7 1.9
^Rate of larval infestation: 1st infestation, 10 larvae/pot; 2nd and 3rd infestations,
2 larvae/pot.
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Table 4l . Analysis of variance of percent seedling elimination 
in 7 crosses after 3 successive larval infestations 
with an increased rate of first infestation (10 
larvae/pot). Louisiana State University, Baton Rouge, 
1971.
Degree of Sum of Mean
Source Freedom Squares Square F-Value
Total 27 3253.15
Cross 6 1720.23 286.70 4.49**
Replicat i on 3 385.91 128.63 2.01
Error 18 1147.01 63.72
I!5
Table 42. Analysis of variance, numbers of larvae recovered/ 
plant from sugarcane seedlings of 7 crosses after 
3 successive infestations, the first at a rate of 
3.3/seedling, the second and third at rates of 2/ 
seedling. Louisiana State University, Baton Rouge, 
1971.
Degree of Sum of Mean
Source Freedom Squares Square F-Value
Total 341 1379.01
Cross 6 63.87 10.64 2.71*
Error 335 1315.14 3.92
Table 4 3 .  Numbers and percent of sugarcane seedlings selected after reinfestation in the greenhouse.
Louisiana State University, Baton Rouge, 1971 .
% Seedlings Eliminated_____________  Initial %
No. Killed 1njured Total # Plants Seed 1ii
Re infested No. % No 0/• to No. % Tested Selecti
C.P. 52-68 X 
N.Co 310
89 35 39.3 15 16.9 50 56.2 566 6.9
N.Co 310 x 
C.P. 52-68
75 38 50.7 12 16.0 50 66.7 542 4.6
N.Co 310 x 
L. 60-25
83 46 55.4 14 16.9 60 72.3 657 3.5
L. 64-30 x 
C.P. 67-404
32 18 56.3 6 18.7 24 75.0 . 261 3.1
N.Co 310 x 
C.P. 44-101
6 4 66.7 0 0.0 4 66.7 70 2.9
L. 60-25 x 
C.P. 66-346
22 17 77.3 1 4.5 18 81.8 264 1.5
L. 60-25 x 
L. 65-69
18 12 66.7 4 22.2 16 88.9 163 1.2
C.P. 52-68 x 
L. 62-96
10 8 80.0 1 10.0 9 90.0 369 0.3
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